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Lampiran 2 

SURAT KETERANGAN 

Yang bertanda tangan dibawah ini Kepala Laboratoriwn 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 

alatladministrasi pada Laboratoriwn Teknologi Bahan. 

Surat keterangn ini kami buat untuk keperluan pembuatan/penyetakan panel board 

(penelitian Tugas Akhir). 

Demikian yang berkepentingan maklwn 

Yogyakarta, 10 Agustus 2005 

Kepala Laboratoriwn Teknologi Bangunan 

Universitas lsI~ am Indonesia 

./1nv1 r'" ~ r t7/L-J .n, I A /\ / 

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 penelitianltidak mempunyai tanggungan meminjam 

alatladministrasi 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 

C kLA80RATORIUM 
811I\Rll KO"STRUl~ Si TEKHIl'~ C"u.t~ 

F .~~, ULT AS T E ;C·~ i:\ L:'! CGuow \7U:t\N, 



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 Irnan 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 

alatladministrasi 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 

Yogyak~ 9 Agustus 2005 

Laboratorium Rekayasa Pangan dan Gizi 

Pusat Antar Universitas UGM 
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DATA PEI\lERIKSAAN 
BERAT JENISAGREGAT HALUS 

Nama benda uji : KATAUS Di periksa Oleh : 

Asal : PERTAMINA I. Emzita Hudaya 

Keperluan :Tugas Akhir 2. M.J !man Setia 

Tanggal : 29 Juni 2005 

Alat- alat 
I. Gelas ukur kap 1000 ml 

. 2. Timbangan ketelitian 
3. Pirin~ sendok, Lap, 011
 

Benda Vii 1 Benda Vii 2
 
i 
IBerat agregat (W) 400 Gram 400 Gram
 

Volume Air (VI) 600 Cc 600 Cc
 
Volume Air + Agregat ( V2) 795 740
 
Berat Jenis (Bj) 400 400
 

W 795 - 600 740-600 
V2-VI = 2.05grlml = 2.86grl ml 

Berat Jenis rata-rata 2.445 gr/f!ll __ 
.~-._.- - . 

Catatan: 

Yogyukarta............................
 

Mengctahui 
Laboratorium BKT FTSP UII 

[=~2~I..9RATOR'UM ] 

B~l~:;;~H\mtSTR\jMSI TEK NI~ 
r~Al\ULT AS TE~N'~ U'I 



LABORATORIUIVI BAHAN KONSTRUKSI TEKNIK 

FAKULTAS TEKNIK SIPIL DAN PERENCANAAN 

Jl. Kallurang Km.14,4 telp. (0274) 895707, 895042 fax.: (0274) 895330 Yo 

.
 

HASIL PEMERIKSAAN BERAT lSI PADAT ACUEGAT HALDS 

19mm 
................... '0. '0. '" " •••• '" •••••• '0 ••••••••••••
 

terima tanggaJ
••• '" '0 •••• "0 '0. '" ••• '" '0 ••••••••••••••••••••••• '"... 

~e~at asal ... ~. :~.. ~~...~~.~... f.'".~t~·'::!~~ 
)erluan T~ Al=f{Cfl. 

••••••••••••••••••••• '0. '0 ••••••• '" '0. '" '" ••••••••••• 

Sampel1 Sampe12 Rata - ratal 
Bearat tabung (W 1) gram 5245 . 

, 
5225 5235 

Barat tabung + Agregat kering (\\'2) !:,'Tam 7396 7561 7478 

Berat Agregat bersih (W3) (W2-Wl) 2151 23f6 2233 

Volume tabung (V) 1900 1900 1900 

Berat isi padat = (W3/V), hlfam'cmj 1.13 . 1.22 1.17 

;;.(. 
YOg'jakarta. P.-. ::-.dY.V.~ ...-. . I-.~.S:".~kan. 

Dikerjakan oleh : 
LAeOR~.TORIUM '~~'- ._­

~~HRN KONSTR!jKSI. TEKNIV\ 
...... :~ .... FAKULT AS TEKNIK VII 
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LAilORATORIUiv1 

FAKULTAS TEKNIK 

~ VI ~I Y L..1'\...JIII"'\Q 

13AH/\N KONSTRUKSI TEKi\! K 

SIPIT.J DAN PERENCJ>...NAJ._t< 

IvL.r\t\.1 INDONESIA 
~ffj/1.f:=2( 'I~ .8K 'I"".?~. l(lll. 14,4 (Dip (02 t4) S§57Q7 99SG42 F (0

I ax. 274) 09::>330 Yogyakarl ... 

DATA PEMER[KSAAN 
MODULUS HALlIS BlJTU{ PASIR 

Nama benda uji : KATALIS lJi pcriksa Oleh : 

Asal : PERTAMTNA I. Emzita Hudaya 

Keperluan :Tugas Akhi r 2. M.J Iman selia 

Tanggal : 29 Juni 2005 

Saringan Berat tertinggal Berat tertinggal Berat kumuJatif 
gram % 

No 0lubang I II I II I II 
nun 

1 40 - ­ - ­ --- ­ -- ­ ---­ ----­
2 20 --­ -- ­ -----. .----­ ----­ ------­
3 10 ---­ ---­ ---­ ----­ - ­ -----­
4 4.75 0 0 0 0 0 0 
5 2.36 0 0 0 0 0 0 
6 U8 0 0 0 0 0 0 
7 0.600 0 0 0 0 0 0 
8 0.300 5 0 1.25 0 1.25 0 
9 0.150	 140 370 35 91.13 36.25 91.13 . 
10	 Pan 255 36 63.75 8.87 ---- --­

400 406 Jumlah 37.5 91.13
 
I 

Jumlah rata-rata 64,5315 

MODULUS HALUS BUTIR = 64,315 *lOO% =0.643 
100 

¥ogyakarta,	 _ 

Mengetahu;1 
Laboratorium BKT'flTSP UII 

C_-~~A~~ORATORIUM I 
~ .... I:"i;-~ ~ONSTRUKSI TEKNI~ 

;··~~,LILTAS TEtOUK UI' 
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No. 8221HA-KAI04/0S 

Pengirim 
Mohd. Jazuli lman Selja, Universitas Islam Indonesia Yogyakarta. 

Jumlah sampel : 1 

Penentuan A1
2
03, CaO, Fe~3 dan Si02 dalam sampel zeolil 

Tgl. Analisis 08 April 2005 - ._---_._--._-­ ..-._---­

I NO lKODESAMPEL I p~HASIL PENGUKURAN (ppm) METODE I
I . . I METr:R I .n III ; 

! I 1- l !I 1~- \ AI 0 275819,125 339899,629 307144,483 Atomic Absorption Spect. ! 
2 3 

1_ L i'I -! I

i~2. I i CaO 5245,492 I 5245,492! 5109,024 I .. ~ 
1 Zeclit \ ,.I I \ ; 

iI
: 3. Fe203 ?029,216 6757,292 7029,216 I \

!. 
~I I 
\ 4. I I SiO, 631517,941 \ 647945,992 I 642469,975 I - !\, I I ,oJI ' I i 
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AS GADJAH MADA 

ATORIUM KIMlA ANALITIK 5el"p lJt~, ~ PO Be. llt5-H. 
<IMIA Yogyaka'la 5528\ Telp, (027Qj 9Q2IolO. 50\5 I ElS pes. 116 
MATEMATlKA DAN ILMlI PENCE1AHUAN ALo\M Fd~S, 0174'5~5188 

-. (. ",.";,, ,r~ .~ iii/ 'I 'J' ," 'J';L. 1~1·' ~_ ~ i~' _~ . "' 
~- 3 ~~ .';r w..... 8"".. Ji ~,', ,;,,,.;. '.;,T' <; 

. No. 920/HA-KAl08/05 

Pengirim Mohd. Jazuli Iman Setia, Pogung Lor 48 Yogyakarta 

Jumlah sampel : 1 
~ 

Penentuan Kadar Cr. Cu, Pb dan Zn dalam sampel katalis. 

Tgl. Analisis 11 Agustus 200~' 

HASIL PENGUKURAN (ppm) PARA METODENO KODESAMPEL METER IIII II --, -­
Atomic Absorption Spec\. 1. Cr 16,66316.115 18.863,_._­ ' .. _.- .­.--- , .-'16,676 16,4462. Cu 16.67~ 

-~_. _. ...---Katalis -
40,5513. 35.250 29.950Pb 
. - ' ,­ .----- '.~ 

• 
~ ..- -_. -"-'II 

4. Zn 19,139 19.620 19,360 
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~t~ )!t~~t~ ~t~ ~t~ ~tX Xt~ ~t~ ~t~ ~t~ ~tX )tt~ ~t~ ~t~ kt~ ~t~ itt~ kti itt5i 

~ 
~LABORATORIUM KIMIA ANALITIK 

.PUSAT PENELlTIAN DAN PENGEMBANGAN TEKNOLOGI i\IA.JU·llATAN 
Terakrcditasi sebagai Laboratorium Pcnguji (LP-119-[Di") 

.:,.1 Tel. (62) (0274) 488435 Fax (0274) 487824 
: 

1"\ 
~~....: 

"I 

........
Fonn.29/SertlUji ~t • 
; Nomor 

074/KAIIXl05
Nltlllh"r	 l., .......

H~I~rn'1I1	 ~ 

~ d~ri 2 t. t/
Itag" 

l\ ........
~ "'./
"'l~&fl@~iill ~~lfI~~~ir~)	 .......
 

t. t.,l·~ 1l@MIrt!m1 "'(l;' _..	 ~ ,---- '.,I~ 
Nama Contob Kode Label Parameter r~~t~~~ 1 Hasilllji I. M ctocIC I'"JI "'i"l~ ...	 ..l .~ ..'......F, Ni .

• 

~Ig.'~ 
.!

. "( 0,040 p·I\I\S.... '	 - .. ­ '''l~F2 Ni ;. .11 g.:~ .• ._ < 0.040 F-AAS t.
......

. 
Keramik -	 ".)... ­443/PIKA F,l Ni I .llg[~: < 0.040' F-AAS ~ --	 t"l~Ni i .PWg- : .- < 0,040 L . , F-AAS ... ...F., 

I	 ,---__ -.	 l~ ."\ . Ni I IIC/C.· I- . - (j..J.~~) I(j.~i:(l I I:-i\i\~ ,..) ... \ 
,.	 .-_.- ...... ­

[. Ni '1 _~g/.lt_l_._. 0,160 ± 0,0 I0 ; F-AAS ... ..,-----_.. 
l"l~ 

II Ni ... I - .~g(lL .., 0.290 + 0,0 I0,- . 1. F-AI\S. ~,.)'" ~ 
Gipswn ' , 443/PIKA III Ni 1._Jl- 1 , _ 0.350 + 0,0 I0 p-AAS "t"l~• .... ...

IV Ni . :. __ ~g/j;._.._ 0,350 ±0.0 10 F-AAS ~ -_._- l 
Iolv' 

. 

V Ni ~g/g! . ~,490 ± 0.020 p-AI\S t"l~ .......,Katalis 443/P/KA Ni ~lg.'g : 127~O,OOO ±'250,(1(1(1 F-AAS l ~ . 
".)vi 
"t"l~Keterangan : .....

•Satuun	 c. ,pg'K .• PI''''	 ~ .. v' 
F-AAS Flame Atomi" Absorption SpectrCIr!lll/tll1/1'lry	 "I"'t "l) 

(...~..: 

..'';' 

HasiJ pcnguji311 ini h311)·g bcrl~ku untu\; COnlQh \'~ng dilU!~ 
No/e The.fC Icsl resull a,.,: only validjor /hl: I('s/(',I samp"'s 

2	 Scrtjfikat in; ljdak bolcb dipcrb~n\'nkldignnd~k:ln lnnpa iiin d~ri Mjl"~icr Tc\;nik L~boralQrilllll 
77rc certificale shall 1101 be rt:produ"et! ("0l'/c, 'J wilhou//he l!"r1llen perm/.I·S/IHl (/jlh,'laho/"mor,' 1,'c/III,'cal ,.\ lal/a,!.;('r ~ ". 

t ~ 
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~. 
t. ~ 

I"(I ..... 
t.~ 
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~ ~,~ 

"~"t"ll ... .. 
..'vi 

~~f..,; 

~ 
~"t"lJ ... .. 
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l ... .. 
t. t.,l 
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Xabel Pengukuran Daya Serap Ajr 

i"' .1 ., J n V' • n~_~ ..D~~~L ~.~C~ __ --r\:•.~C",..".n 

Sampel (gram) (Gram) Air (%) Air Rata-rata 
(%) 

Tl TI.l 560 723 29.1 28,3 
T 1.2 545 710 30.3 
T 1.3 590 766 29.8 
T 1.4 602 767.5 27.5 
T 1.5 632 788.7 24.8 

T2 T 2.1 526 687 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 T 3.1 581 745.4 28.3 28.96 
T3.2 554 709 28 
T 3.3 522.5 678 29.8 
T3.4 528 684 29.5 
T 3.5 552.5 714 29.2 

T4 T 4.1 565 732 29.5 29.34 
T4.2 560 732.5 30.8 
T4.3 590 760.5 28.9 
T4.4 574.2 736 28.2 
T 4.5 578.2 747.6 29.3 

T5 T 5.1 533.4 692 29.8 29.47 
T 5.2 562 715 27.2 
T5.3 515 664 28.96 
T5.4 524 681 30 
T 5.5 513.5 675 31.4 

I 
I 
1 
I 

I 
i 

I 

I 
I 

Mengetahui,
 
Laboratorium mekanika bahan
 

Universitas Islam Indonesia
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Tabel Pengukuran Kuat Lentur 

Sampel Kode 
Sampel 

Beban 
(N) 

Beban 
(Kg) 

Jarak 
Tumpuan 

(em) 

Lebar 
Benda 
(em) 

Tebal 
Benda 
(em) 

Kuat 
Lentur 

(Kglem2
) 

Kuat 
Lentur 

Rata-rata 
(Kg/em2

) 

Tl 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 88.43 9.01 27 13 1 28.07 
T1.6 175.1 17.85 27 13 1 55.61 
T1.7 171.5 17.48 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.lO 137.4 14.00 27 13 1 43.61 
T2 T2.l 171 17.43 27 13 1 54.30 53.63 

T2.2 146.2 14.9 27 13 1 46.42 
T2.3 113.2 11.54 27 13 1 35.95 
T2.4 159.2 16.23 27 13 1 50.56 
T2.5 156.2 15.92 27 13 1 49.60 
T2.6 196.9 20.07 27 13 1 62.53 
T2.7 144.4 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.l0 184.5 18.81 27 13 1 58.60 
T3 T3.1 172.1 17.54 27 13 1 

1 
1 
1 
1 
1 

54.64 53.55 
T3.2 182.2 18.57 27 13 57.85 
T3.3 
T3.4 

206.3 
185.7 

21.03 
18.93 

27 
27 

13 
13 

65.52 
58.97 

T3.5 173.3 17.67 27 13 55.05 
T3.6 139.1 14.18 27 13 44.18 
T3.7 180.4 18.39 27 13 1 57.29 
T3.8 160.9 16.40 27 13 1 51.09 
T3.9 135 13.76 27 13 1 42.87 
T3.10 151.3 15.42 27 13 1 48.04 

I

I 
I 



~~--_._- - _.- -'-- ._-""""-'-._----~-~. 

T4 T4.1 150.9 15.38 27 13 1 47.91 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 

T4.1O 149.7 15.26 27 13 1 47.54 
T5 T5.1 180.4 18.39 27 13 1 57.29 42.36 

T5.2 101.4 10.34 27 13 1 32.21 
T5.3 140.9 14.36 27 13 1 44.74 
T5.4 89.02 9.07 27 13 1 28.26 
T5.5 143.8 14.66 27 13 1 45.67 
T5.6 109.1 11.12 27 13 1 34.64 
T5.7 189.8 19.35 27 13 1 60.28 
T5.8 174.5 17.79 27 13­ 1 55.42 
T5.9 122 12.44 27 13 1 38.75 

T5.1O 83.12 8.47 27 13 1 26.39 

Mengetahui, 
Laboratorium Rekayasa Pangan dan Gizi 

Pusat Antar Universitas-UGM 
I
 
I
 

I 



00 Name: ~l Fia=e £ ... e::.e::.:: ~l 

~d Description: Ni Flame 

: 08/20/2005 
nique: Flame Calibration Equation: Zero Intercept: Linear 
length: 232.0 run Slit Width: 0.20 nm 
Current: 15 Energy: 64 

La Info File: JAZULI.8IF Results Data Set: emzita Ni 

o. SampleID Seq El 
Mean Signal 
(Absorbance) 

Standard Dev 

Calibration 

Mean 
Sample 

Standard 
Deviation 

Samp 

Units 

1 Calib Blank 8 Ni -0.000196 0.000326 mg/L 
2 std 1 9 Ni 0.008182 0.000456 mg/L 
3 std 2 10 Ni 0.019146 0.000929 mg/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 
7 T-11 . 32 Ni 0.002831 0.115936 0.013367 mg/L 

'i 8 T-12 33 Ni 0.002929 0.119953 0.009522 mg/L 

I 9 T-13 34 Ni 0.002528 0.103521 0.013756 mg/L 

110 T-21 • 35 Ni 0.003023 0.123787 I.., 0.010468 mg/L 

III T-22 36 Ni 0.002691 0.110185 I 0.004503 mg/L 
12 T-23 37 Ni 0.002802 0.114750 f.J 0.021432 mg/L 

113 T-31 • 38 Ni 0.003179 0.130177 0.006848 mg/L 
14 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 

116 T-41 • 41 Ni 0.002599 0.106442 ., 0.009784 mg/L 
17 T-42 42 Ni 0.002715 0.111189 I 0.008828 mg/L 
18 T-43 43 Ni 0.004798 0.196453 ~ 0.011780 mg/L 

!19 T-51 . 44 Ni 0.037765 1. 54 6428 0.015123 mg/L 

120 T-52 45 Ni 0.007500 0.307095 0.012193 mg/L 
:21 T-53 46 Ni 0.006122 0.250678 0.011412 mg/L 

Page 1 



z================_================================================================== 
100 Name: Cu Flame Element: Cu 
lod De~cription: Cu Flame 

!: 07/28/2005 
mique: Flame Calibration Equation: Zero Intercept: Linear 
deng til. 324.8 11m Slit Width: 0.10 nm 
) Current: 8 Energy: 71 
)le Info File: JAZULI.SIF Re~ult~ Data set: emzita Cu 

Mean Signal Standard Dev Mean Standard Samp
SampleIONo. ElSeq 

(Absorbance) Calibration sample Deviation Units 

1 Calib Blank 1 Cu -0.000013 0.000405 mg/L 
2 std 1 2 cu 0.038470 0.002722 mg/L 
3 :5td 2 3 Cu 0.095978 0.000998 mq/L 
4 std 3 4 Cu 0.135293 0.001512 mg/L 
5 :5td 4 5 Cu 0.190646 0.000916 mg/L 

I 6 std 5 6 Cu 0.246772 0.001037 mg/L 
, 

7 T11 7 Cu 0.003429 0.070600 0.006418 mg/L 
81'12 8 Cu 0.003418 0.070370 0.002085 mg/L 
91:13 . 9 Cu 0.002967 0.061098 0.003021 mg/L 

10 121 10 Cu 0.003944 0.081~03 0.005219 mg/L 
11 1"22 11 Cu 0.003478 . 0.071610 I 0.007001 mg/L 

! 12 ,.23 12 CU 0.003768 0.077577 0.004980 mg/L 

I 13 131. 13 cu 0.004363 0.089833 0.002963 mg/L 
14 h'32 14 Cu 0.003618 0.074502 0.001052 mg/L 
15 -'(33 15 Cu 0.003794 0.078128 0.001943 mq/L 

I 

rr.41 .16 16 Cu 0.003707 0.076338 1-1 0.005099 mg/L 
,I 17 r.r42I 17 Cu 0.003696 0.076108 0.003983 mg/L 

18 ,.43 18 eu 0.004456 0.091761 I-" 0.006090 mg/L 
19 151­ 19 cu 0.005397 0.111133 0.001447 mg/L 
20 T.52 20 eu 0.004396 0.090522 0.004843 mg/L 
21 T.53 21 Cu 0.004570 0.094102 0.005558 mg/L 

•
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g=============~~=K============_======================= ======================== 

~ame: Pb Flame Element: Pb 
)e~cription: Anali~a Pb 

7/26/2005 
Je: Flame 
;Jth: 283.J nm 
trent: 5 
[nfo File: JAZULI.SIF 

Calibration Equation: 
~t Width: 
Energy: 67 
Re~ult~ Data 

0.10 

Set: 

Zero Intercept: 
nm 

emzita Pb 

Linear 

standardMean Signal SampStandard Dev Mean
SeqNo. SampleID El 

(Absorbance) Deviation UnitsCalibration Sample 

rng/L 
2 std 1 

-0.000239 0.0008161 Calib Blank 1 Pb 
mg/L 

3 =,td 2 
0.018863 0.0005492 Pb 
0.043825 0.001144 rng/L 

4 std 3 
3 Pb 

mg/L 
5 ~td 4 

0.0580884 Pb 0.000639 
mq/L 

6 std 5 
0.0785407 Pb 0.000310 

mg/L0.106026 0.0012136 Pb 
rng/L 

81t 12 
0.004521 0.0145398 Pb 0.4411477~11 
0.003123 mg/L 

9113 . 
9 Pb 0.304757 0.117194 

0.004806 0.050262 mg/L 
10 rr21 

10 Pb 0.468991 
mg/L 

11 1T22 
11 Pb 0.006244 0.609296 h 0.099064 

0.005634 mg/L 
12 rt23 

12 Pb 0.549694 II 0.076356 
fJ 0.0270B30.005391 mg/L 

13 
13 Pb 0.5259B3 

mg/L1"31 23 Pb 0.007573 0.738943 0.059772 
I 
I 0.007100 0.692827 0.210436 mg/L 

15 "33 
14 T32 15 Pb 

0.007152 mg/L 
16 

16 Pb 0.697830 0.035888 
1'41 . 0.676947 , 0.0265270.006938 mg/L 

17 
17 Pb 

mg/L 
18 143 

0.007058 0.688694T42 18 Pb I 0.011607 
rrq/L 

19 't 51 
0.007308 0.713057 I..J 0.02111619 Pb 

0.71827"8 mq/L 
20 ~52 

20 0.007361 0.047612Pb 
mg/L 

21 
0.007381 0.720236 0.04182721 Pb 

1 

0.731765 0.106618 mg/L22 Pb 0.007500T53 
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HASIL PENGUKURAN (ppm)PARAr'\ I wonnc rot A ... n~1 METODE 
m~''''4 I I II I !II- --tJ. Zn I 0,020 0,022 I 0,039 

t-:- Cr I . 0,060 I 0,05,0 I 0,021 
2. Cu I 0,052 ! 0,041 1 0,04o Pasir·Katalis 0,8 Ni I 0,441 I 0.261 I 0,171 

~l 0,~02._~ ._-~~~=-=l 0,264 I "---J~ 5. I Zn I 0.041 I 0.029 I 0,044 " 
6. Cr i 0,088 0,021 0,031 " 
7. Cu I 0,041 0,041 0,041 • 
6. i Pasir·Kataris 1,0 Ni 0,126 0,261 .'J,081 • 
9. Pb I 0,102 I 0,102 I 0,102 
O. Zn I 0,090 I 0,085 I 0,094 
1. Cr I 0,281 I 0,262 , 0,242 
"2 Cu I 0,064 I 0,052 I 0,064 
~I Ni I 0.441 , 0.351 I 0,57614: I 132 Pb I 0.264 I 0,020 I 0,346 

-in--r--~027 . ~----o.015 I 0,03415 I ! 
'/c"nU'.'I!.'III ' 

, ".1,,4 1,:r.I./4·J,.".1t "1/"1,11 :""., I. :•• 1 .;.,1 

l
. 
I 



Lampiran 8 

PERHITUNGAN DAYA SERAP AIR 

1.	 Perhitungan Daya Serap Air Tahap 1 

Dengan menggunakan Persamaan 5 : 

Berathasah - Herat ker illK x 100%
 
Daya serap air
 Herat ker inK 

(7')3 - 560)
Daya serap air Tl.l = - x 100% = 29,1%

560
 

. (710-545)

Daya serap air T 1.2 = x 100% = 30,3 % 

545
 

. . (766 - 590)

Daya serap air Tl.3 = . x 100% = 29,8 % 

590 

Daya serap air TIA = (767,5 - 602) x 100% = 27,5 %
 
602
 

. T (788,7 - 632) 0°1
aya serap air 1..

l: 
1 = x 10 10 = 24,8 % D 632 

" R d Tl (29,1+30,3+29,8+27,5+24,8)% 
aya erap Ir ata-rata pa a = 5O S A 

2.	 Perhitungan Daya Serap Air Tahap 2
 

Dengan menggunakan Pcrsamaan 5 :
 

Herathasa!l - Hl!ntl ker illg x ) OO~Q 

Hetat ker illg 

(687 - 5')6)
Daya serap air T2.1 = ~ x 100% = 30,6 % 

526 

· (727,3-566) 01
Daya serap air T2.2 = x 10010 = 28,5 % 

566 

· (766- 590)
Daya serap air T2.3 = xl 00% = 29,1 % 

590 

· (735,8-573,5)
Daya serap air T2A =	 x 100% = 28,3 % 

573,5 

= 28,3 %
 



Lanjutan Lampiran 8 

. 
Daya serap aIr T2.5 = 

(722,2-567,3) 
x 100% = 

567,3 
27,3 % 

Daya Serap Air Rata-rata pada T2 = (30,6 + 28,5 + 29,1 + 28,3 + 27,3 flo5 -- 028,76 Yo 

3. Perhitugan Daya Serap Air Tahap 3 

Dengan menggunakan Persamaan 5 . 

. 
Daya serap air = 

Heralhasah ­ Her(1! ker inK 

Heral ker ing 
)( 100% 

D 
. T (745,4-581) 0 0 

aya serap aIr 3.1 = xl 00 Yo = 28,3 Yo 
581 

(709 - 554)
Daya serap air T3.2 = ;( 100% = 28 % 

554 

D 
. (678-522,5) 

aya serap aIr T3.3 = ;( 100% = 29,8 % 
522,5 

. (684-528)
Daya serap aIr T3.4 =)( 100% = 29 5 % 

528 ' 

D 
. (714-552,5) 

aya serap aIr T3.5 =,( 100% = 29 2 %
552,5 ' 

O S A 
· R d T (28,3 + 28 + 29,8 + 295 + 29 2flo 

aya erap Ir ata-rata pa a 3 = 5 ' , = 28,96 % 

I 

I 

Dengan menggunakan Persamaan 5 : 

4=c=Perbitu ogan Daya Sera12 Air pada 1aha2 4 

O 
. Heralhasah - Heral ker ing

ayaserapalr= . 
Heral ker inK 

0 0 

xl OYo 

. (732-565)
Daya serap aIr 14.1 = xl 00% = 29,5 % 

565 

. (7325-560)
Daya serap aIr 14.2 =' x 100% = 30,8 % 

560 
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D 
. (760,5 - 590) ° 

aya serap air T4.3 = x 10010 = 28,9 % 
590 

O 
. T (736 - 574,2)

aya serap air 4.4 = x 100% = 28,2 % 
574,2 

O 
. T 5 (747,6 - 578,2) ° 

ayaserapalr 4. = xl0010=29,3%
6-'')-' .... 

Daya Serap Air Rata-rata pacta T4 = (29,5 + 30,8 + 28,9 + 28,2 + 29,3 flo_ .~ =29"4°/,-' 10 

5. Perhitungan Daya Serap Air pacta Tahap 5 

Dengan menggunakan Persamaan 5 : 

O 
. Hera!hasah - Hera! ker inK 100°/

aya serap air =.-~x 10 
Hera! ker inK 

O 
. (692 - 533,4)

aya serap air T5.1 =x, 100% = 29,8%
533,4 

. (715-562)
Daya serap air T5.2 = )( 100% = 27,2 % 

562 

O 
. T (664 - 515) 

aya serap air 5.3 = x 100% = 28,96 % 
515 

(681-5')4)
Daya serap air T5.4 = - x 100% = 30 % 

524 

675-513,5) 

513,5 

Daya Scrap Air Rata-rata pacta TS = (29,8 + 27,2 + 28,96 + 30 + 31,4f/o') =29,47% 



Lampiran 9 

PERHITUNGAN KUAT LENTUR 

Perhitungan kuat lentur panel board menggunakan Persamaan 4 : G = 3 x P x I~
2 x b x h­

1. Perhitungan Kuat Lentur Panel Board Tahap 1 

Kuat Lentur T I. 1 = 
3x15,08x27 

,
2xI3><1­

= 
1

46,98 Kg/em-

Kuat Lentur T1.2 = 
3xI6,34.><27 

,
2:<13)(1­

= 
1

50,90 Kg/em-

Kuat Lentur TI3 = 
3><18,08.><27 

,
2xI3><1­

= 
1

56,33 Kg/em-

Kuat Lentur T 1.4 = 
3 x 16,71 x 27 

,
2 .. 13xl­

= 
_ 2 
)2,01 Kg/em 

Kuat Lentur T1.5 = 
3x9,01x27 

, = 
2x13xl­

1 

28,07 Kg/em-

Kuat Lentur T1.6 = 
3x17,85x27 

,
2x13xl­

2 
= 55,61 Kg/em 

Kuat Lentur T 1.7 = 
3 x I7,48 >< 27 

, = 
2xI3><1­ . 

1

54,46 Kg/em-

Kuat Lentur T1.8 = 
3 x 13,04 x 27 

,
2xl3xl­

1 

= 40,62 Kg/em­

___I~'14 06>< ?]	 
\ 

Kuat I,enlur 11.9 . 43.80~ 
2xl3xl C 

0­

3 x 14,00 x 27	 2 
Kuat Lentur TI.l 0 = , = 43,61 Kg/em 

2x13xl­

2.	 Perhitungan Kuat Lentur Panel Board Tahap 2 

3x17,43x27 2 
Kuat Lentur T2. 1 = , = 54,30 Kg/em 

2xl3xl­

3x14,9x27 2 
Kua Lentur T2.2 = , = 46,42 Kg/em 

2xl3xl­
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3 x 11,54 x 27 = 35,95 Kg/em2 

KHat I.entur T2. 3 = 2 x 13 x ( \ 

3 x 16,23 x 27	 2 
Kuat Lentur T2.4 = , = 50,56 Kg/em

2x13x1­

3 x 15,92 x 27
 1 

Kuat Lentur T2.5 = , = 49,60 Kg/em­
2x13x1­

3 x. 20,07 x 27 g/
 1 

Kuat Lentur T2.6 = , = 62.53 K 1 em­
2x13x1­

3x14,72x27
 1 

Kuat Lentur T2.7 = , ~ 45,86 Kg/em­
2:><: 13 x 1­

3 x 15,80.< 27 9
 1 

uat Lentur T2.8 = , = 4 ,22 Kg/em-K 2xI3)(1­

3x26,74x27
 1 

Kuat Lentur T2.9 = , = 83,80 Kg/em­
2x13x1­

3 >< 18,81 x 27 1 

Kuat Lentur T2.1 0 = , = 58,60 Kg/em­
2x13x1­

3.	 Perhitungan Kuat Lentur Panel Hoard Tahap 3 

3 x 17,54 x 27 1 

Kuat Lentur T3.1 = , = 54,64 Kg/em­
2x13x1­

3x18,57x27 2
 
Kuat Lentur T3.2 = , = 57,85 Kg/em

2x13x1­

3 x 21,03 x 27 1 

Kuat Lentur T3.3 = , = 65,52 Kg/em­
2x13x1­

3 x 18,93 x 27 2 
Kuat Lentur T3.4 = , = 58,97 Kg/em

2x13x1­

3x17,67x27	 2 
Kuat Lentur T3.5 = , = 55,05 Kg/em

2x13x1­

3 x 14,18 x 27 2 
Kuat Lentur T3.6 = , = 44,18 Kg/em

2x13x1­

3 x 18,39x 27 2 
Kuat Lentur T3.7 = , = 57,29 Kg/em

2x13x1" 

_. . --------_. 
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3 x 16,40>< 27 51,09 Kg/em2 

Kuat I.entur T3.8 2 x 13 x l' =0 

=0 

3x13,76x27 2 
Kuat Lentur T3.9 =0 ,=0 42,87 Kg/em -

2><13><1­

3><15,42><27 ' 
Kuat entur T3.1 0	 = 48,04 Kg/em-L =0 

2x13><1-
, 

4.	 Perhitungan Kuat Lentur Pallel Board Tahap 4 

3 x 15,08 x 27 ' 
Kuat Lentur T4.1 --~~,- = 47,91 Kglcm­=0 

2xl3xl­

3 x 16,34 x 27 ' 
Kuat Lentur T4.2 = , = 47,91 Kglcm­

2><13><1­

3 x 18 08 x 27 2 
Kuat Lentur T43 = ' , = 47,01 Kg/em 

2><13x1­

3x16,71x27 2 
Kuat Lentur T4.4 =0 , == 50,90 Kg/em 

2><13x1­

3 x 9,01>< 27 2 
Kuat Lentur T4.5 =0 , == 49,60 Kg/em 

2x13x1­

3><17,85x27 ' 
Kuat Lentur T4.6 = , == 45,52 Kg/cm­

2x13x1­

3x17,48x27 . ? 
Kuat Lentur T4.7 = , == 57,29 Kg/em 

2xJ3xl­

3 x 13,04 x 27 = 45 1LKgLem2 

KtIat=L=entur=T--+-S 2x13xl­

3x14,06x27 2 
Kuat Lentur T4.9 == , = 54,46 Kg/em 

2><13x1- . 

3 x 14,00 x 27 2 
Kuat Lentur T4.10 = , = 47,54 Kg/cm 

2xl3xl­

5.	 Perhitungan Kuat Lentur Panel Board Tahap 5 

3x18,39><27 2 
Kuat Lentur T5.1 = , = 57,29 Kg/em 

2x13x1­

3><10,34x27 2 
Kuat Lentur T5.2 = , = 32,21 Kg/em 

2x13x1­
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3x14,36x27 2 
Kuat Lentur 15.3 =. " = 44,74 Kg/em

2x13xl­

3x9,07x27 2 
Kuat Lentur 15.4 = , - 28,26 Kg/em

2x13x1­

3x14,66x27 2 
Kuat Lentur 15.5 = " = 45,67 Kg/em

2x13x1­

3xl1,12x27 ? 

Kuat Lentur 15.6 = , = 34,64 Kg/em­
2x13xl­

3x19,35x27 ? 

Kuat Lentur 15.7 = , = 60,28 Kg/em­
2x13xl­

3 )( 17,79 x 27 ? 

Kuat Lentur 15.8 = , = 55,42 Kg/em­
2x13x1­

3 x 12,44 x 27 ... ? 

Kuat Lentur 15.9 = , = ,)8,75 Kg/em­
2 x 13 ,x: 1­

3 x 8,47 x 27 ? 

Kuat Lentur 15.10 = , = 26,39 Kg/em­
2x13x1­
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Efi iensi Immobilisasi Logam Berat Cr 

Kode Nomor Sampel Awal Massa 1 Kadar Cr Sampcl Akhir 

Sampel Sampel Konsentrasi Massa Katalis Input Rata2 KOllscntrasi Massa 
Pengukuran Pengukuran Pcngllkuran Pcngukurall 

(mglI) (mg/kg) (kg) (mg) (mg) (mglI) (mg/kg) 
I 2 3 4 5 6 7 8 9 

Tl I 18.627 1862.7 0 0 O.147()10 14.7(110 

2 18.627 1862.7 0 0 0 0.157983 15.7910 

3 18.627 18()2.7 0 0 0.129334 12.9Hl 

T2 I 18'()27 18()2.7 OJK) 111.76 0.327574 32.7574 

2 18.627 18()2.7 0.0(, 111.76 11l.7() IU17695 31.7()95 

3 18.627 1862.7 O.Ot) , 111.76 O.2()9205 26.9205 

T3 I 18.627 1862.7 n.ll I 223.52 0.2%043 29.W4.1 

2 18.627 1862.7 0.12 I 22:'.52 223.52 O.2()4511 2().451.1 

3 18.627 1862.7 .;U2 223.52 (U()2151 3(>.2151 

n 1 18.627 1862.7 0.18 335.29 0.339264 33.92()4 

2 18.627 1862.7 0.18 . 335.29 335.29 IU05511 30.5511 
3 18.627 1862.7 0.18 335.29 IU42064 3-1.2064 

T5 I 18.627 1862.7 0.24 -147.05 OA03890 40.3890 
2 18.627 1862.7 0.24 -147.05 -147.05 IU90389 39.11389 
3 18.627 1862.7 0.24 447.05 OA47029 44.7029 

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 (Kol Jm l1/Kolom 10) 
Kolom 14 = «Kolom 7 - Kolom l2)/(Kolorr 7) x 100% 

-. .- -- - . - -~-~.~.~... ~<-- - ----- -~--~ -"-"~-~'-'-'-_.---.- - - -- - -- -- --___

Massa 
Cuplikan 

Panel 
(kg) 

\() 

0.0 I
 
0.0 I
 
O. () I
 
(J.O I
 

0.0 1
 
0.0 I
 
0.01 
(J.O I
 
(J.O I
 
(J.O I
 
(J.O 1
 
(J.O 1
 

lUll
 
IUl I
 

! 0.0 I
 

.1
 
.--0- -~._~-~ -_.~_.- ..... -_.__ .- -------- ---'- ­

i
 

Lampiran a 

Massa Kadar Cr Efisic~si 

Sampcl Output R<lta2 
Panel 
(kg) (mg) (mg) (%
 
II
 14
12
 11
 

0.6 8.857 
0.6 9A79 8.699 

7.7()0.6 
OJ) I'J .(,54
 
OJ)
 83.(4 
1J.() 

19.062 11U89 
1(>.152 
17.7(>10.6 

0.6 15.871 18A54 91. 4
 
(J.() 21. 729
 
OJ)
 20.35()
 
O.()
 11U31 19.737 9-1. 1
 
O.C>
 20.524 
0.6 24.233 
(J.() 24.82()DAD 9-1. 5
 
0.6 26.822 

i
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Efi~iensi Immobilisasi Logam Berat Zn 

Sampel Awal Mass Kadar Cr Sampc[ Akhir I Massa Massa IEfisidnsi 
Sampel 

NomorKode 
Sampel Konsentrasi Massa Katali Input Rata2 Konscnmlsi Massa . Cuplikan Sampcl 

Pengukuran Pcngukuran Pcngukuran Pcngukumn Panel Pallel 
(mg/l) (mg/kg) (kg) (mg) (mg) (mg/l) (mg!kg) (mg) (mg) (mg) I (mg) ex, 

[2 I 3 4 5 6 7 X 9, [0 [I [2 13 

I I 19.379 1937.9 0 1 () 0.310454 0.00 i 0.01 0.6 0.00 
2 I 19.379 I 1937.9 I 0 I! I () 

TI 
0 I (Ul56535 I 5.6535 tUl[ I (J.() I 3.392 I 2.755 

3 I 19.379 I [937.9 0 II I 0 I 0.035294 I 3.5294 , 0.01 I OJ) I 2.[18
 
T2
 1 I 19.379 I 1937.9 I o.O()11 I 116.27 I 0.050946 I 5.0946 0.01 I 0.6 I 3.057 

2 I 19.379 I 1937.9 I O.O(II! I 116.27 I [1().27 I 0.040326 I 4.032() I 0.0 [ I OJ) I 2.4 [I) I 2.54() 1)7.$ [ 

T3 I I 19.379 I 1937.9 I 0.1211 I 232.55 I I 0.042320 I 4.2320 I 0.01 I OJ) I 2.539 
2 I 19.379 I 1937.9 I 0.1211 I 232.55 I 232.55 I O.<l32534 I 3.2534 I 0.01 I (J.() : 1.952 I 2.4()X 9X.V4 
3 I 19.379 I 1937.9 I 0.121! I 232.55 I I 0.04X534 I 4.X534 I (Ul I OJ) 2.1) 12 

T4 1 19.379 1937.9 0.043062 4.30()2 2.:iX4 , +-------i--------j 

2- ­ 19.379 1937.9 O.OL)<>/O L.)<>70 I 1.,)40 i 2.434 I)I).RO 
3 I 19.379 I 1937.9 I O.[SII I 34X.82 I I O.O:i21J87 I :i.2IJX7 I (Ull I (J.() I 3.171J 

T5 I I 19.379 I 1937.9 I 0.2411 I 4()5.1 I I 0.327335 I 0.00 I (Ull I OJ) I 0.00 
2 I 19.379 I 1937.9 I 0.24/! I 465.1 I 465.1 I O.074X77 I 7,4X77 0.0 I I 0.6 I 4,41)3 I 4.711 98}.l9 

L- I 3 I 19.379 1937.9 0.082135 X.2135 4.928 I---I--------J 

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 (Ko1pm II/Kolom 10)
 
Kolom 14 = «Kolom 7 - Kolom 12)/(Kolo~ 7» x 100%
 

~_.~-~-~~~----.-~-_.__ ._---~. __.. 
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Efi iensi Immobilisasi Logam Berat Cu 

Sampel Akhir 

Sampel 
Kadar CrMas~Nomor Sampel Awal Kode 

Katali Input Rata2 Konsentrasi Massa 
Pengukuran 

Sampel Konsentrasi Massa 
Pcngukuran 

(Illg!l) 
PcngukuranPengukuran 

(kg) (Illg) (mg!l) (Illglkg)
 
I
 

(mg)(mglkg) 
5
 6
 7
 9
2
 -I­ 8
3
 

7.06(lO
 

2
 

0.070WO016.734 1673.4 0TI I
 
0.070370 7.0:nO
 

3
 

0 016.734 16TH 0 
(>'<161098 0.109816.734 1673.4 00 
0.0812tn100.40 8.1203
 

2
 
16.734 1673.4 0.06T2 I
 

(U)(J 100.40 0.071610 7.1010
 

3
 

100.4016.734 1673.4 
(U)(J 0.077577100.40 7.7577 ! 

T3 
16.734 1673.4 

200.81 ' 0.089833 8.9833
 

2
 

1673.416.734 0.12I
 
0.074502200.81 200.81 7.4502
 

3
 

16.734 1673.4 0.12 
0.078128 7.812X 

T4 
1673.4 0.1216.734 200.81 ; 
I(J73.4 0.18 O.07633X 7.633X
 

2
 
16.734 301.21I
 

7.(J lOX
 
3
 

0.18 O.OXJIOX16.734 1673.4 301.21 301.21 
16.734 1673.4 0.18 301.21 0.09 IXJ I
 9.1761 

T5 1673.4 0.24I
 16.734 401.62 0.111133 I I.I I:B 
1673.42
 16.734 0.24 401.62 401.62 0.090522 9.0522 i
 

(l.()I)41024111.623
 16.734 1673.4 0.24 9.4 102
 

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 (Kol Jm 11/Kolom 10)
 
Kolom 14 = «Kolom 7 - Kolom 12)/(Kolorr 17)) x 1000JO
 

_. 

Massa
 
Cuplikan
 

Panel 
(mg)
 

10
 

0.0 I
 
O.OJ
 
(UI I
 

0.0 I
 
0.0 I
 
0.01 
0.01 
0.0 I
 
0.01 
o.n I
 
0.0 I
 
n.n I
 
0.0 I
 
0.0 I
 
0.0 I
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Massa Kadar Cr Efisic lsi 
Salllpcl Output Rata2 
Panel 

ey.,(Illg) (Illg) (mg) 
II
 14
12
 n 

0.0 4.Do 
0.0 4.222 4.041 

:L(J(J6
 
(J.(J
 
0.0 

·U72 
(J.(J 4.2WJ 4.608 95. I
 
0.6 4.655 
0.6 5.389 
0.6 4.470 4.849 8
97. 

4.(,X80.0 
0.0 4.5XO
 
0,(,
 4.5(J6 4.XX4 98.. X
 
(J.(J 5.506 

(J.6(JX0.6 
0.6 5.431 5.915 98. 3
 
0.6 5.646 

.---_. ­
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EfiSie~Si Immobilisasi Logam Berat Pb 

r--KadarCr Sampcl Akhir Massa Massa 1 KadarCr I Efisicns 
Sampel 

MassaSampel Awal NomorKode 
CuplikanKatalis Massa Salllpcl I Output I Rata2Rata2 KonscntrasiSampcl Konsentrasi Massa I Input 

PanelPanelPcngukuran PcngukuranPcngukuranPengukuran 
(mg) (mg) (mg) ('X.)(mglkg)(kg) (mg) ( IIIg) (Illgfl)(Illgfl) (mg/kg) I (mg) I
 

') 10
 II
5
 7
 12 13 14
6
 8
4
I I 2 3
 
O.()(l.ll I
 26AW0.441147 44.11470
3525
35.250TI I I
 , 0 
0/) 11\.285 I 24.2,)l\
 

3
 

0.0 I
30A7570 0 0.304757035.250 3525
2
 
OA()8')') I
 O.()46.8')<) I
 28.11')0.0 I
3525
 0 I 035.250 -+­O.()60.')2% .~6.558
0.0 I
0.6092%3525
 0.06 21 L535.250T2 I I
 

(Ui 12.')82 I :n.6,),) I 84.0
 
3
 

54.%94
 0.01211.5 0.54%940.06 21L535.250 3525
2
 
(U)52.5')83 31.55')0.525')83 0.0 I
3525
 0.06 211.535.250 

(l.(ll 44.31()
 

2
 
0.738<)4.~ TUW34423
 0.635.250 3525
 0.12T3 I I
 
0.692827 0.01 0.6423
 69.2827 41.5m I 42.5') I I 8').').
 

3
 
3525
35.250 <l.12 I 423
 

41.86')0.6<)7830 W.7830 0.01 0.63525
35.250 0.12 ! 423
 
63·4.5 . 0.676947 67.W47 0.01 0.6 40.6170.1835.250 3525
T4 I I
 

-J.-.------j
68.l\(),)4()34.5 OJ)0.18 0.6l\8W4 0.012
 35.250 3525
 634.5 41.322 I 42.2% I '):U 
71.30573
 35.250 634.5 0.713057 0.0 I
0.18 OJ> 42.783
 

T5 I I
 
3525
 

0.718278 71.8278 43.0')7
 
2
 

846
 0.010.24 0.63525
35.250 
84(> 0.01846
 0.720236 72.02360.24 0.635.250 3525
 .n.214143.4061 9·Uli7
 

3
 43.<)06 

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 (Kol~m lllKolom 10)
 
Kolom 14 = «Kolom 7 - Kolom 12)/(KoloniI7» ;.: 100% 

0.731765 0.0 I
 0.6846
 73.17653525
35.250 o.nl 

" 

.. ----, j. ­ -~-



- ~ -"~ --­ ._~.~-----
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Efts ensi Immobilisasi Logam Berat Ni 
I 

Kodc Nomor Sampel Awal Massa I Kadar Cr Salllpcl Akhir Massa Massa Kadar Cr Elisicl si 
Sampcl Sampcl Konscntrasi Massa Katalis Input Rata2 Konscntrasi Massa Cuplikan Sampcl Output Rata2 

Pcngukuran Pengukuran Pengukurdn Pcngukuran Ponel Poncl 
(Illg/l) (Illglkg) (kg) (mg) (mg) (mg/l) (Illglkg) (mg) (mg) (mg) (mg) «~;(.) 

1 2 3 ol 5 6 7 8 <J 10 II 12 11 lol 
TI I 12750 1275000 0 I 0 O.IIS<J16 1!.5<J1() tUli 0.6 ().<JS() 

2 12750 1275000 0 0 0 0.119951 11.<J<}51 0.01 OJ) 7.1<)7 6.7XX 
3 12750 1275000 0 0 0.103521 IlU52 I 0.01 OJ) (>.211 

T2 I 12750 1275000 0.06 76500 0.121787 12.1787 0.01 0.6 7A27 
2 12750 1275000 0.06 76500 7()500 0.110185 II.OIX5 0.01 0.6 ().611 (>.<J7ol <)<J.<)) 
3 12750 1275000 0.06 i 76500 0.llol750 I U7S0 0.01 0.6 6.XXS 

TJ I 12750 1275000 0.12 I 153000 O.DOI77 D.tll77 0.01 IU> 7.XII 
2 12750 1275000 0.12 153000 153000 0.117580 II.75XO 0.01 0.6 7.055 X.205 99( 9 
3 i2750 1275000 0.12, 153000 0.162ol9ol 16.2ol9ol 0.01 OJ> 9.7ol9 

n I 12750 1275000 0.18 I 229500 0.10()olol2 1lJ.()H2 lUll OJ> (}.3X(> 
2 12750 1275000 0.18 229500 229500 0.IIIIX9 1l.IIX<J 0.01 (Ui ()/>71 X.281 <J<J.'9 
J 12750 1275000 0.18 229500 0.1 <J6ol53 I<J.6ol53 0.0 I 0.6 I 1.7X7 

T5 I 12750 1275000 0.2ol 306000 l.5ol6ol2X 0.00 0.0 I 0/> (UlO 

2 12750 1275000 0.2ol \ 306000 306000 0.307O<J5 30.7095 I 0.01 0/) IXA26 16.733 99. 9 
3 12750 1275000 0.2ol 1306000 0.250618 25.067X lUll 0/) IS.Ooll --

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 (Ko bm 1J/Kolom 10) 
Kolom 14 = «Kolom 7 - Kolom 12)/(Kolon 7)) x 100% 

-.. --~-~ -.-- - ----- -- -. ----~-_.- ----_._--.- -_. ----- .-- ­
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Pelaksanaan Pengujian Kuat Lentur 

Persiapan 
Alat 

Ukur jarak tumpuan 
panel Board 

Benda uji diletakkan 
pada mesin lentur 

secara simetris 

Pengambilan 
cuplikan sampel 

Uji TCLP 

Benda uji patah dan dilakukan 

pencatatan gaya maksimum yang 

teIjadi. 

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 

~
 
Keringkan dalam oven 

dengan suhu IOSoe 
selama 24 jam 

~
 
Ditimbang berat 

kering 

1
 
Direndam selama 

24 jam 

~ 
Analisa daya Ditimbang berat ,--. serap air basah 

Tabapan Pengujian Daya Serap Air 

..------.~---..-.-­
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Pelaksanaan Analisa LeachatelLindi dengan metode TCLP 

Timbang SampellOO 

I 
Selama 5 menit I~ 

Apabila pH <5 \ 
\ 

1
 
Larutan 

ekstraksi 1 

gr 

1
 
Pengujian 

pH 

~ 
Timbang 5 gram 

Sampel 

-~ 

Tambahkan 96,5 

ml aquadest 

1
 
Tutup dengan kaca 

arloji& diaduk 
dengan magnetic 

stirer 

~ 
CekpH I 

~ 
Bila pH >5,0

n' " ",I ~l" 
1,0 N 

~ 
Panaskan sampai 

50°C selama 10 menit 

~ 
Biarkan 1Apabila pH > 5 \dingin&
 
ukur pH
 ~ 

Larutan 
ekstraksi 2 

Haluskan sampel bila 
~ diameter> 9,5 mm 

Tutup dengan kaca 
arloji 

, 

•. )1 

I 



Tambahkan 5,7 mL 
Asam Asetat ke 
dalam 500 mL 

aquadest 

Larutan 
ekstraksi1­

Tambahkan 5,7 mL 
Asam Asetat ke 
dalam 500 mL 

aquadest 

Tambahkan 6,43 ml
 
NaOH I,ON
 

1
 
Atur pH hingga 

pHnya 2.88 ± 0.05 

Atur pH hingga 
pHnya 4,93 ±0.05 

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

liter larutan 
ekstraksi 

1 
Sampel diekstraksi 

18jam 14-~-~ 

~ 
Saring sampel 

denl!an vacuum 
filter 

-1 

--
Putar 

dengan 
kecepatan 
30 ± 2rpm 

-

1 

Preparasi 
Sampel 

1
 
Analisa larutan 

dengan AAS 

Gambar 3.5 Tahapan Pengujian LeachatelLindi 
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. S IePelaksanaan Preparaslamp 

Persiapan contoh UJI 
I 

I 

I 

1 
Ukur 50 ml 

(duplo)&masukkan ke 
dalam gelas piala 

1 
Panaskan hingga vol 

20 ml 

1 
Tambahkan 5 ml 

HN03 

1 
Panaskan sampai agak 

putihl jernih 

1 
Tambahkan lagi 2 ml .. 

Masukkan 5 
mlHN03 p 

Panaskan 10 menit 
tutup dengan kaca 

arloji 
HN03p 

1 
Pindahkan ke dalam 

labu ukur & bIlas 
dengan aquadest 

sampai pada batas. 

1 
Analisis sample 

Tahapan Preparasi Sampel 

I 

i 
: 

I 
i 
i 
: 

I
 ,I 
! 

,,
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:1 ,'- ," .'.' ,.,.,;,~:.' .... c:·d ·,···,:··,,..,'·'·,··,,·· 
~:,.~~~~~",~~~ 
>;:~':"'!'A"'\~~Tl!P\ti~~,*." .... 
;'i.~;· ... .1ljg/)0IA.fjf._o.Pli*~g(_! 

1. PrOClled to Particle alte reduction if ~ to reduce U1e poIticle size or the SM1pIe. 
If the PercentsoUda, as determined in the Preliminary Evaluallons, is:2 0.5'1'0 ana ~ l00~. then 
1.	 Trnnsfer the sample to the fdtrotioo deVice and separote the liquid phase from the solid phase llS cescnbell in Instructions for 

FIltering 8II11j:l10$. Save the filtrate lor retOlllbinatioo 'Mth lI1e swnple exITact Of tor indepen<lenl analysIs. 

Proceed to Particle alze reduction II l1eooS$6ry to reduce tile pOrtlde SIze of the solid phase 01 t1.... san-ple. 

1.	 After the particle size of the sample or solid phase has t>een reduced to meet method requirements, transfer the matenal 
(IOCllldmq lI1e filter u~ 10 separate the pI1aS~) to the extroctron ..eSSe!. 

2.	 l:JJM: A plastic extraction V8'".»el Cl)) be used for extracting Inorgonic analytes A class extructioo vessel must De usecJ for 
eXlrnetrng the organic compounds. 

1. Refer 10 Extrac:tlon fluid determination tor the llppropliote extroction fiuid 
2. Two metl1Od5 can be used to calculole tho lYeight of extroction f1utC WI of oX1foClion nuid : 

o. [20 x(Percent solids) x (Sllmp~ wtll If Percent aoUds is: 100"'0. 
b. [20 x(sample WI ·Wl olfiltroleJi ~ Ptrc:enuollds is ~ 0.5% 000 < lClO'1o.
 
Nolo. BecoU5e Slib50mping eum em occur belI'i89Il the O!igirol tleterm;rolion cI \1)9 Ptrcenl $Olids and the selection of the \'IO!ght of the
 
rT\JllphaS,c SQrnp!e for fil1rOllOO aoo 6XtrocOOn. rolCUilte the llCtuoJ wetgh[ olliitered so,,:Is al1he time me rrtltenof is separated lor extrocton..
 

3. Prepore the appropll()le eXllacbon flUId as follows: 
a. Exlroction lIuId #1: Add 5.7 mI ot acetic aCId br eW!JfY ~ter or extraction flUId reqlllred to 500 011 of latloralory grade water, add 

64.3 mI or 1NNaOH lor ev&/y liter of extraclioo IIuicI re<1Jife<l and d~U1e to me final volume. Use a pH melflf to adjust it 
nocessory, the pH of the solution 10 4.93:1: 0.05 with lIC1!tic aCid or 1NNaOH. 

b.	 Extroetiort fluid ~2: Add 5.7 ml of lICelic aCId br ev&/y filer or extroction fluie required to 500 ml of Iaborotory grude water ond 
ddule to lh& fiool volunJe. Use a pH meier to adjust if necessmy, the pH of me solution 10 2.88 ±0.0511ith acetic acid or 
I NNaOH. 

4. Md the extroction ftlid to the extraction vessel 
5. Wrap Tellon tape llI'ound the thleoos of the Elxlra<.'\ioll vessel. 
6. Close 1fvl extraction ~seL 
7. Place tile ex1raetlOl1 vessel in the TCLP rottlliot'l doviCtl, sll~ur" the veH~I. IlIIlJ 1000ta the v6i,il,1 at 30 rpm for 1A ±;1 hr5. 
8.	 Am!Jjen1 temperature in Ihe extroclion room sholl be mainlomed at 23 ± 2 'c during c.gitatioll 
9. ~: As ogil£llion continues, pressure may build up within lhe vessel for some types of solids. To relieve cxco>s pressure, the 

edroetor vassel may be penOClically opanlld inside a fUIlJe hood. 
10:rdl1lltl'f8'solflllle ascElasGfI~ inlnskuG!iona (or---Ell!erlna~Je$ lbeJil\er may be changed . if necessary to facilill:lte rdtralion. 
1'.SIlva filtrllte and dlsQud !iOllds. 

Ir fhe Percent sollda = 100'1'. 
1. Record the pH of the TCLP extract and aliQuot and preserve tile extroct for sample extractioo and analySis. Store extract ot 4 'C. 

If originul S(jrn~e cunlEllne<J 0I1~ or nlOla liquic phasels) ane \tIe aX\lucl is /111,cI(>I.. w:III the fllllOle. 
I. Combine th~ extract with filtrate. this becomes the TCLP extract 
2.	 Record the pH of the TCLP extmcl and aliquot and preserve the exlroet tor sample extraction and ana/Y;I;. Store extroel O! 4 'C 

Ii oliginal sample contained one or more hqulC phase(s) onc the eXlmcll2 1101 misot.!"wnr, Ihe filtr"t..... 
I. Recoro tllt't pH oftlle extract. 
2.	 Record the pH of the fdlmle 
3. Aliquot and prc':.Qrve the extr"c! nnd filtrOle sepnrii!C:/y for StlmplO extrncljf)n ,',nd "n;,I'ySiS Store extract and rlltfitte at 4 'e 
.1. Combi~ results from the "nolyses for the exlract and fll!rat~ m'ft!).,.m":Ic<'y i'GiXof·:in9 to the volume r"tio of the original ph"s~s 

a.	 Findl ,,/lillyle concelltrmion : [IV\) x iel) t (1/2) x IC2i1:~:·\ .I/~J
 
I V1: The volume 01 the first ~1\nSe (L)
 
Ii C1: the concentration of the llnalyle of conC6rn in lh€! first pMse imgt)
 
Iii VZ: U,P' volume of Ule sewld p!lIJse (L).
 
IV C2: the COIICElntration of tile analyle of COl1C6rn in th~ 5,;(;ono pnose (n)}Li
 

CanP!l'elh6anulytelXXlalfllrdlUlsiJIIheTClPexlIactWiliIheIevels~iiI\llfi~~'" 
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!fi,~:u:=~~~:~~~~~,a~~~:~~::~~~~1?::~,7~G~"'-:""'" •···· ..·.,:,·x
:;:2 Dry Ih&fll!«~soIid pllaseal1OO~*20'~:lIlJli1~,~~,ofthefill~liili~:l:, ... ~~li/J;ll~I)l< 

i~i=§jii.li~~~l~.~~
slzo reductloo II necessary llIld deltll'miI18lhe ~te eKllac:tion fluid. . . '.<,: .. ' .' ::;. " ... ".' ' 

If tho Percentaollds orPen;cnt Dry solids is <0.5%. go 10 NO!'''i:>I~,I;k 1elY c,'~ "cb" or 
P.rtiJ;1e aizII redu~on ._ __ .~~ _ _ _ __ _ , . _ _ . . 
It the Percenl salida or Percent Dry sollda ~ ~ O.5%,lIlen determine If the solid phose rllQUlrElS partlcle siZe reduction. 
I, PlII1icl8 size reduclion is required If the solid phose is incapable of passklg through 1I 9 5 rom sieve or ff lIle sur100e orell per gram 

======-_ IS kl~lhQn 3.'<;m 2Ig 
2.	 t1QW, sUrface iJieo per W a • cfoUl, and sim~or) wools O1Dleriols. MOO""ure the 5lJrfoca 

are" 01 il portion 01 tile samplll WIDl Qrulflr Wetl}1lh\l m\lo:;ured DOltlOIl of tha sam ll. lll. 
~1J~aC6 emu f)(lr gmm ond 10 determine if tile reductJon of lha paroela SlZO tor thG >Ilmole is reQuired. 

3	 If pllrtlcle size reductIO/) is reqtllred. prepom the solid I~ IIl5e of the SCIOlplQ lor extinction ty CTinding, cruShing or cunlng the solids 
to meet the particle size reqlirementi, 

d.	 t-MJi. If wds r~re !he VolaUt. TeL? extraction, mimmize the exPO$\Jl'e of the solid pilose to the atmosphere and do not 
generate heel during the particle sIZe reductivtl step, 

Mtitrntmjmti'?jl.ilff!J,l,lrm 

Co lo6lltJer the )I"nv"l~hl~ 1el.1' e.WII:11<,n or the 



Penimbangan Fibre 

Cetakan panel board 

.. Proses pencetakan 

Hasil cetakan 



Proses pengepressan 

Pengukuranjarak turnpuan 

Proses pengeringan 

Universal Testing Machine 


