Lampiran 1. Skema Kerja

Modifikasi Zeolit Alam

Zeolit alam

Perendaman dalam HCI 6 M selama 4 jam
Pencucian

Perendaman dalam NHyNO; 2 M selama 4 ja
Pencucian

Pemanasan pada temperatur 250 °C

Y

Zeolit terdealuminasi

Penambahan lauril benzil dimetil amonium kiorida
dengan variasi konsentrasi 10, 20, 30 % (b/b)

Penambahan 20 mL akuades
Pengadukan

L 4
Gel

Hidrotermal pada temperatur 150 °C selama 24 jam
Pengeringan
Kalsinasi pada temperatur 400 °C selama 4 jam

h 4
| Zeolit termodifikasi |

Uh1 adsorpsi
Larutan fenol 1,2 g/L
Penambahan 1 g zeolit
Pengadukan selama 30 menit
Penyaringan
| Residu | | Filtrat |

Pengukuran absorbansi
. denggn spektrofotometer UV
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' Lampiran 2. Penentuan Konsentrasi Adsorbat

1. Penentuan panjang gelombang optimum

0.25 -
0.2 A

0.15 -

Absorbansi

0.1

0.05

0 T T T 1 1
278 280 282 284 286 288

Panjang Gelombang (nm)

2. Pembuatan kurva standar larutan fenol pada A :283 nm

0,25
y=0,2109x - 0,0104

R?=0,9888

0,2
0,15

Absorbansi

0,1
0,05

T T T T T 1

0,05 02 04 06 08 1 1,2

Konsentrasi (g/L)

3. Tabel hasil perhitungan

Konsentrasi fenol Konsentrasi fenol Konsentrasi fenol

Adsorben  Absorbansi awal (/L) akhir (/L) teradsorpsi (2/L)

| AZ 0,253 1,20 1,25 ]

| Mz-1 0,171 1,20 0.86 0,34
MZ-2 0,142 1,20 0,72 0,48

MZ-3 0,159 1,20 0,80 0,40
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Lampiran 4. Data print out luas permukaan dan ukuran pori NZ

Quantachrome Corporation
NOVA Data Analysis Package Ver. 2.00
File Name = f.dat

User ID o= User Setup =3

Sarmple ID =F Jarmple Cell Number = 2

Sample Weight =0.t1453 g Sarnple Volume = (1553 ec
Burnple Densily = 1.0000 g/cc

Po Type =User o =749.71 mm Hg
Adsorbate =N3Z Bath Temperature = 7740 deg K
Adsorption Tolerance = 0.1000 mm Hg Desorption Tolerance = 0.0000 mm Hg
Adsorption Equil Time = 60 sec , Desorption Equil Time =0 sec

Adsorption Dwell Time = 180 sec

Desorption Dwell Time = G gec

Analysis Start Time =Wed Mar 12 13:09:23 2003 Analysis End Time =Wead Mar 12 14:12:59 2003

Multi BET (Adsorption)
PfPo BET Transform
(U/{WPo/P - 111

0.094311 12.811575
0.146357 18.655964
0.198638 25.196825
0.249343 31.989679
0.256186 38.994054
dlope = 129.512325
Intercept = 0.019969
Correlation Coefficient = 0.99858%
BETC = G486.744331
Surface Area = 3.905146 sqm

Specific Surface firea A= 26.885315 sqm/g




Quantachrome Corporation

NOVA Data Analysis Package Ver, 2.00

; File Namne = f.dat
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User I = User Setup =3

Sarnple ID =F Sample Cell Number = 32

Sample Weight =(.1453 g Sample Volume =0.1553 cc -

Sarmple Density = 1.0000 g/cc :

Pao Type =User Po =74571 mmHg

Adsorbate =N2 Bath Temperature . = 77.40deg K

Adsorption Tolerance =0.1000 mm Hg Desorption Tolerance == 0,0000 mm Hg

Adsorption Equil Time =60 sec Desorption Equil Tirne =0 sec

Adsorption Dwell Time == 180 sec Desorption Dwell Time =0 gec

Analysis Start Time =Wed Mar 12 13:09:23 2003 . Analysis End Time =Wed Mar 12 14:12:59 2003

DVR (Adsorption)

Pore Radius Pore Area Pore Volume
(Lng) (sqm/h/ge-03) (cclh/g e-03)
651.097579 Q.041357 0.001366
188.122280 1.112502 0.010464
113.332773 4.612666 0.026138
79405124 12.580726 0.049949
52,830737 18.447173 0.057952
52,796817 35.757195 0.094393
44.067449 49958148 0.110076
39.452501 $2.854089 0.123988
35.511087 $9.308570 0.105306
31.564749 125.54740% 0.205104
218550869 183.648251 0.262166
25.996813 267.521201 0.347735
23,812357 345.170081 0.410966
21,860492 438770225 0.479587
19.965333 547.946974 0.546997
18.563840 683.472891 0.634394
17.480726 758.114762 0.662620
16,2908598 858456911 0.699252
15.187413 1028.976827 0.781375

Total Fore Volurne is 24.514343 ¢-03 cc/g for
all pores less than 1031.867345 Angstrom,

Average pore radius is 18236232 Angstrom,




Lampiran 5. Data print out luas permukaan dan ukuran pori AZ

User ID =

Sarnple T =

Sarnple Weight =0.15815 3
Sample Density = 1,0000 g/cc
Po Type = Usger
Adsorbate =112

Sdsorption Tolerance
Adsorption Equil Time
Adsorption Dwell Tirme:

=§0 sec
= 1§0 yeo

Analysis Start Time

=0.1000 mm Hg

= kon Mar 17 13:05:51 2003

Quantachrome Corporation
NOVA Data Analysis Package Ver, 2.00
File Nwne =e.dat

User Setup =3

Sarnple Cell Mumber = 4

Sample Volume =(0,1915 ¢

Pa =742.91 mmMg-
Bath Temperature vom= 77.40deg K
Desorption Tolerance = 0.0000 mm Hg
Desorption Equit Time =0 sec
Desorption Dwell Time = sec

Analysis End Time

Multi BET (Adsorption)

P/Po EBET Transform
Q/{H[PoP - 111

0.091491 26531117
0.14908% 39.091168
0.201053 ) 50.652880
0.25145% 62,583678
0.301605 75167714
Slope = 230.914254
Intercept = 4.867422
Correlation Coefficient = 0.999557
BET C = 48.440774
Surface Area 2.680240 sqm

FoW

Bpecific Surlace Area 14.770090 sq m/g

= Mon Mar 17 14:05:23 2003
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Quantachrome Corporation
HGOVAData Analysis Package Ver, 2.00
" File Name = e.dat

User ID = User Setup =3

Sample I =E Sarnple Cell Number =4 '

Bample Weizght =0.1815g Sample Yolume =0.1915 cc

Jurmple Density = }.0000 gfce

Po Type =User Fo =742.91 mm Hg

Adsorbate =N2 Bath Temperature == 77.40 deg X

Adsorption Tolerance = 0.1000 mm Hg Desorption Tolerance = 0.0000 mm Hg

Adsorption Equil Time = 60 sec Desorption Equil Time =0 sec

Adsorption Dwell Tirne = 180 sec Degorption Dwell Time = 0 sec

Analysis Start Time =MonMar 17 13:05:51 2003 Analysis End Time = Mon Mar 17 14:08;23 2003

DVR (Adsorption)
Pore Fadiusg Pore &rea Pore Volume
(ang) (sq m/A/g €-03) (ce/b/g e-03)
395.569675 0.029362 0.000531
181.325667 0.344075 0.00311%2
107.346890 1.267154 0,006801
§1.491960 3.678489 0.014988
53.333155 6.352627 0.020117
52.92025% 11193578 0.029618
44.064798 21470417 0.047304
38.582034 32.881554 . 0.063434
34.956286 43.066851 0.075273
31.784903 57.217488 0.0%0933
28.114071 81984143 0.115245
25.645931 95,120825 0.121973
23.522736 140268956 0.164975
21.603088 5,310209 0.006816
20.030398 22.150178 0.022184
18.599271 410.118451 0.381395
17.312448 530.839103 0453506
16115710 668,203039 0.538428
759.004765 0570629

15.036253

Total Pore Volume is 11.098458 ¢-03 ce/g for
all pores less than 525.062313 Angstrom.

Average pore radius is 15.025287 Angstrom.




Lampiran 6. Data print out luas permukaan dan ukuran pori MZ-1

ser 1D
Janple I
Sample Weight
Jample Density

Po Type

 Adsorbate

Adsorption Tolerance
Adsorption Equil Time
Adsorption Dwell Time

analysis Start Time

Quantachrome Corporation
NOV A Data Analysis Package Ver, 2.00

File llame = a.dat

ser Jetup =3
=4 3Barmple Cell XJumber =4
=01554 ¢ Sample Volume =0.16534 ce
= 1.0000 gice
= User Fo =751.88 mm Hg
=Nz Bath Temperatare = 7740 deg K
=Q.1000 mmHg Desorption Tolerance = 0.0000 mm Hg
=60 sec Desorption Equil Time =0 gec
=180 gec - Desorption Dwell Time = 0 sec

=Thu Mar 13 ] 1:05:59 2003

=Thu Mar 13 10:07:32 2003 Analysis End Time
Multi BET (Adsorption) ,
P/Po BET Transtorm
Q{W[Po/P - 111
0.103551 23.124604
0.152030 32.788523
0201777 42,958884
0.251498 53.32559%
0.30153% 64.474862
Slope = 208.395617
Intercept = 1.222105
Correlation Coefficient == 0.999775
BETC = 171.521859

Surface Area
Specific Surface Area

]

2,5810%1 sqm
16.613655 sqm/g

32
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Quantachrome Corporation
NOVA Data Analysis Package Ver. 2.00
 File Hame = a.dal

User ID

= User Setup =3

ample 1D =A Sample Cell Number =4

Sample Weight =0.1554 g Sample Volume =0,1654 cc

Jarnple Density =1.0000 g/cc

Fo Type =User Po =751.88 mm Hg

&dsorbate =2 Bath Temperature = 77.40deg K

Adsorption Tolerance =0.1000 mm Hg Desorption Tolerance = 0.0000 mm Hg

Adsorption Equil Time = 60 sec Desorption Equil Time =0 sec

Adsorption Dwell Time =180 sec Desorption Dwell Time =0 sec

Analysis Start; Time = Thu Mar 13 10:07:32 2003 Analysis End Tirne =ThuMar 132 11:05:59 2003

DVR (Adsorption)

Pore Radius Pore Area Pore Volume
(Ang) ' (sq m/A/g e-03) (cclbly e-03)
667,.805497 0.037207 . 0.001242
161.195532 1.290197 0.010399
108.627868 3767360 0.020462
79.519559 8407632 0.033429
64.404137 15764518 0.050765
32.852472 25.668377 0.067832
45.357863 38.759042 0.087901
3%.088908 : 58940938 0.117151
34724457 83.2044638 0.144462
30.917906 108.873777 0.168307
28.037283 ' 140.577420 0.19707¢
25.604944 182902271 0.234160
23.541629 - 202177220 0.23797%

-

Total Pore Volume is 16.187251 e-032 ce/g for
all pores less than 1114.799235 Angstrorm,

Average pore radius is 19.486682 Angstrom,




Lampiran 7.

UserID

Jample ID
Jemple Weight
Jample Densily

Po Type

Adeorbate
Adsorption Tolerance
Adsorption Equil Time

fdsorption Dwelt Time

Analysis Start Time

Data print out luas permukaan dan ukuran pori MZ-2

Quantachrome Cerporation
NOVA Data Analyais Puackagy Ver, 2.00
File Name w b.dat

- Uker Betup

~B Jarnple Coll Nurnber
=0.1620 g Sample Voluma

=~ 1.0000 g/ce

= User ' Po

=H2 Bath Temperature

=0.1000 mm Hg
=G0 sec -
=180 sec

Desorption Tolerance
Desorption Equil Time
Desorption Dwell Time
= Fri Mar 14 10:54:57 2003 Analysis End Time

Multi BET (Adsorption)
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=3

= 2

=1{.1820 a8
=751.66 mm Hg
= 7740 des ¥
= 0.0000 mm Hg
=0 sec

=() gec

=Fri Mar 14 11:53:06 2003

F/Fo BET Transform
(V/{W[Po/P - 11
0.0934.37 63.979595
0.149471 99780653
0.200527 133.57375¢9
0.250849 173.247227
Ylope = 659.244253
Intercept = 2,399232
Correlation Coelficient = 0.997312
BET C = 279941021

3urface Area
Specilic Surface Area

A

0.840074 3qm
5.185067 sqm/yg




User ID

Sample I
Sarhiple Weight

Sample Diengity -

Pa Type
Adsorbate

Adsorption Tolerance
Adsorption Equi] Time
Adsorption Dwell Time

Analysis Start Time

Qﬁmntachrome Corporation

NOVA Data Analysis Package Ver, 2.00°

=Fri Mar 14 10:54:57 2003

Pore Fadius
{Ang)

File Name = b.dat
- User Setup
Sarnple Celi Number
Jample Volume
Po
EBath Temperature
Desorption Tolerance
Desorption Equil Time
Desorption Dwell Time
Analysis End Time
DVR (Adsorption) -

Pore Area
(sqmvA/g e-03)

=751.68 mmHg

= 77.40 deg X

=0.0000 mm Hg
=0 sec
=) sec

Pore Volume
(cefA/g e-03)

703.542166
162.11673¢8
110.708948
79.874304
63.967315
. 32.362535

45.600348
39.825081

0.012569
0.408808
1.491823.
3.660397
7.344083
8.028740
11.072607
19.394237

Total Pore Volume is 7.730579 e-03 cefg for
all pores less than 1186.809001 Angstrom,

Average pore radius is 29.818625 Angstrom,

0.000442
0.003314
02.008258
0.014619
0.02348%
+0.0210290
0.0252486
0.038619
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= Fri Mar 14 11:53:06 2003




Lampiran 8. Data print out luas permukaan dan ukuran pori MZ-3

User ID

Quantachrorne Corﬁoration
NOVA Data Analysis Package Ver. 2.00
File Mame = c.dat
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= User Setup =3
i Sample ID =C Sarnple Cell Mumber =4
: Sample Weight =0.2110¢g Sample Volume =0.2210cc
Sample Density = 1.0000 g/cc
‘Po Type = User Po =749,91 mm Hg
- Adsorbate =12 Bath Temperature =77.40degK
' Bdsorption Tolerance =0.1000 mm Hg Desorption Tolerance = 0.0000 mm Hg
- Adsorption Equil Time == 60 sec - Desorption Equil Time =90 sec
_ Adsorption Dwell Time =180 sec Desorption Dwell Time =0 sec
Analysis Start Tirne =TFri Mar 14 12:57:24 2003 Analysis End Time = I7ri Mar 14 13:49:36 2003
Multi BET (Adsorption)”
2/Po BET Transform
(A W[Po/P - 1)1
0.0939635 76.548883
0.150871 106.024586
' 0.202124 132.478212
0.252608 160.017309
0.302001 187.234171
Slope = 531.589564
Intercept = 25.975942
Correlation Coefficient = 0.999876
BETC = 21.464689

Surface Area
Specific Jurface Area

1.3178%2 sqm
6.245933 sqm/g




User ID

Sample 1
Sample Weight
Janple Density

Po Type

adsorbate

Adsorption Tolerance
Adsorption Equil Time
Adlaorption Dwell Tirme

Analysis Start Time

Quantachirome Corporation

NOVA Data Analysis Package Ver, 2.00

File Name = c.dat
User Setup

Barnple Cell Numnber

=3

=4

=02110¢g ample Volurme =0.2210¢q
=1.0000 g/cc

= [Jser Po - =742.91 mmHg
=N2 Bath Temperature = 7740 deg K

= (.1000 mm Hg Desomtion Tolerance = 0.0000 mm Hg
= &0 sec Diesorption Equil Time =0 sec

= }80 saq Desorption Dwell Time =0 gea-

= Fri Mar 14 12:57:24 2003. - &nalysis End Time =Fri Mar 14 13:49;36 2003
DVR (Adsorption)

Pore Fadius Pore Area Pore Volune
(Ang) . (sq m/A/g ¢-03) {cofA/g €-03)
1036.019872 0.002482 0.000129
167.080035 0.205807 : 0.001719
111.010585 0,688669 0.003822
77.102494 2110142 0.008135
63.775421 1.958148 0,006244
53.231581 6.50614¢6 0.017317
44.313793 10.593937 0.023473
38728237 14.275228 0.027643
35.064207 7.960831 0.013957"
31.214057 23,870022 0.038089
28.241609 39,884789 0.056321
25.723401 25482363 0.032775
23.576292 62.211700 0.073336
21.672528 96.718818 0104807

Total Pore Volume is 4.775191 e-03 ce/g for
all pores less than 1839.212969 Angslrom.

Average pore radiug is 15.290561 Angslrorm.
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n Lampiran 4. Gambar Alat
| Sensor suby
: ——Pemanas
: S
| Tabung logam
; Tabung tefloa
Zealit + Surfaktan + air
. Pengatur suhv
| Alat Hidrotermal
Kolom gelas
Sensor.sulf
i Z
|

‘ Tungku Kalsinasi
i | .






