LAMPIRAN A
HASIL ANALISIS/PENGUKURAN
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A.1 Hasil Pengukuran Karakteristik Awal Air Gambut Pasca Koagulasi-

Flokulasi
No | Parameter Nilai Awal Lokasi Pengujian
L lpH 7,73 Laboratorium Air Teknik
2 | COD 432 mg/L Lingkungan UPN ”Veteran” Jawa
3 | DOM 6,6504 mg/L giung Timur
4 | TDS 164 ppm
5 | Warna 20,3 Pt-Co Laboratorium Axo Rungkut Industri

A.2 Hasil Pengukuran Kinerja Adsorben terhadap Parameter pH

No | Jenis Adsorben A(ﬁ?}ill?en Ked;l:;lman pH Awal | pH Akhir

5cm 7,73 6,2

100:0 7,5 cm 7,73 6.4

10 cm 7,73 6,6

5cm 7,73 6,6

95:5 7,5 cm 7,73 6,6

10 cm 7,73 6,3

5 cm 7,73 6,5

1 GAC:Zeolit 90:10 7,5 cm 7,73 6,4
10 cm 7,73 6,5

5cm 7,73 6,5

85:15 7,5 cm 7,73 6.3

10 cm 7,73 6,5

5cm 7,73 8,3

75:25 7,5 cm 7,73 5,9

10 cm 7,73 6,5

5cm 7,73 6,9

100:0 7,5 cm 7,73 3,8

10 cm 7,73 4,0

5cm 7,73 5,2

2 Zeolit: GAC 95:5 7,5 cm 7,73 5,8
10 cm 7,73 4.2

5cm 7,73 5,9

90:10 7,5 cm 7,73 5,1

10 cm 7,73 4,1
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No | Jenis Adsorben A(?S?)ill())en Ked;l;lman pH Awal | pH Akhir
5cm 7,73 6,0
85:15 7,5 cm 7,73 4,2
10 cm 7,73 3,9
5cm 7,73 5,6
75:25 7,5 cm 7,73 6,6
10 cm 7,73 5.4

A.3 Hasil Pengukuran Kinerja Adsorben terhadap Parameter COD

. . (6{0)); COD Persen
Jenis Rasio Kedalaman .
[ Adsorben Adsorben Bed AIEl AP L
(mg/L) (mg/L) (%)
5 cm 432 48 88,9%
100:0 7,5 cm 432 16 96,3%
10 cm 432 368 14,8%
5 cm 432 352 18,5%
95:5 7,5 cm 432 384 11,1%
10 cm 432 176 59,3%
5cm 432 304 29,6%
1 GAC:Zeolit 90:10 7,5 cm 432 176 59,3%
10 cm 432 336 22,2%
5cm 432 96 77,8%
85:15 7,5 cm 432 400 7,4%
10 cm 432 384 11,1%
5 cm 432 320 25,9%
75:25 7,5 cm 432 128 70,4%
10 cm 432 144 66,7%
5 cm 432 144 66,7%
100:0 7,5 cm 432 176 59,3%
10 cm 432 208 51,9%
5cm 432 368 14,8%
95:5 7,5 cm 432 320 25,9%
) 10 cm 432 352 18,5%
2 | ZeolitGAC 5 cm 432 352 18,5%
90:10 7,5 cm 432 352 18,5%
10 cm 432 32 92,6%
5cm 432 16 96,3%
85:15 7,5 cm 432 160 63,0%
10 cm 432 144 66,7%
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. . (6{0)); COD Persen
Jenis Rasio Kedalaman .
e Adsorben Adsorben Bed Ll frils LOUDZEL
(mg/L) (mg/L) (%)
5cm 432 48 88,9%
75:25 7,5 cm 432 48 88,9%
10 cm 432 16 96,3%
A.4 Hasil Pengukuran Absorbansi UV2s4
No Jenis Rasio Kedalaman | Absorban | Absorban RI:::;IZII
Adsorben Adsorben Bed -si Awal -si AKkhir (%)
5cm 0,28 0,1913 31,4%
100:0 7,5 cm 0,28 0,1880 32,5%
10 cm 0,28 0,1752 37,1%
5cm 0,28 0,9939 35,2%
95:5 7,5 cm 0,28 0,1674 39,9%
10 cm 0,28 0,1516 45,6%
5cm 0,28 0,1800 35,4%
1 GAC:Zeolit 90:10 7,5 cm 0,28 0,1694 39,2%
10 cm 0,28 0,1545 44,6%
5cm 0,28 0,1718 38,3%
85:15 7,5 cm 0,28 0,1642 41,1%
10 cm 0,28 0,1452 47,9%
5cm 0,28 0,1832 34,3%
75:25 7,5 cm 0,28 0,1671 40,0%
10 cm 0,28 0,1546 44,5%
5cm 0,28 0,1904 31,7%
100:0 7,5 cm 0,28 0,1703 38,9%
10 cm 0,28 0,1648 40,9%
5cm 0,28 0,1881 32,5%
95:5 7,5 cm 0,28 0,1730 37,9%
10 cm 0,28 0,1712 38,6%
5cm 0,28 0,1676 39,9%
2 Zeolit: GAC 90:10 7,5 cm 0,28 0,1591 42.,9%
10 cm 0,28 0,1660 40,4%
5cm 0,28 0,1746 37,3%
85:15 7,5 cm 0,28 0,1736 37,7%
10 cm 0,28 0,1644 41,0%
5cm 0,28 0,1787 35,9%
75:25 7,5 cm 0,28 0,1793 35,7%
10 cm 0,28 0,1730 37,9%




A.5 Hasil Pengukuran Kinerja Adsorben terhadap Parameter TDS
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Jenis Rasio Kedalaman | TDS Awal TDS LG
e Adsorben | Adsorben Bed (mg/L) Ui L LR T
(mg/L) (%)
5 cm 164 171 4.,0%
100:0 7,5 cm 164 173 5,5%
10 cm 164 177 7,9%
5 cm 164 169 3,0%
95:5 7,5 cm 164 168 2,1%
10 cm 164 171 4.,0%
5 cm 164 167 1,5%
1 GAC:Zeolit 90:10 7,5 cm 164 170 3,7%
10 cm 164 169 3,0%
5 cm 164 170 3,7%
85:15 7,5 cm 164 168 2,1%
10 cm 164 169 2,7%
5cm 164 167 1,8%
75:25 7,5 cm 164 168 2,4%
10 cm 164 167 1,5%
5cm 164 159 -3,4%
100:0 7,5 cm 164 178 8,5%
10 cm 164 174 5,8%
5 cm 164 163 -0,6%
95:5 7,5 cm 164 161 -2,1%
10 cm 164 170 3,4%
5 cm 164 160 -2,7%
2 | Zeolit:GAC 90:10 7,5 cm 164 160 -2, 7%
10 cm 164 173 5,2%
5cm 164 165 0,3%
85:15 7,5 cm 164 168 2,1%
10 cm 164 178 8,2%
5cm 164 162 -1,2%
75:25 7,5 cm 164 162 -1,2%
10 cm 164 88 -46,3%




A.6 Hasil Pengukuran Kinerja Adsorben terhadap Parameter Warna
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. . Warna Warna Persen
Jenis Rasio Kedalaman .
AL Adsorben Adsorben Bed AUIEL ALINT? LOUDZEL
(mg/L) (mg/L) (%)
5cm 20,3 23,6 -16,3%
100:0 7,5 cm 20,3 25,6 -26,1%
10 cm 20,3 21,6 -6,4%
5cm 20,3 23,5 -15,8%
95:5 7,5 cm 20,3 21,2 -4,4%
10 cm 20,3 19,6 3,4%
5cm 20,3 229 -12,8%
1 GAC:Zeolit 90:10 7,5 cm 20,3 22.5 -10,8%
10 cm 20,3 249 -22,7%
5cm 20,3 26,5 -30,5%
85:15 7,5 cm 20,3 19,3 4,9%
10 cm 20,3 16,1 20,7%
5cm 20,3 18,3 9,9%
75:25 7,5 cm 20,3 17,5 13,8%
10 cm 20,3 17,8 12,3%
5cm 20,3 15,4 24,1%
100:0 7,5 cm 20,3 16,5 18,7%
10 cm 20,3 16,9 16,7%
5cm 20,3 15,0 26,1%
95:5 7,5 cm 20,3 12,5 38,4%
10 cm 20,3 17,0 16,3%
5cm 20,3 16,7 17,7%
2 Zeolit: GAC 90:10 7,5 cm 20,3 17,3 14,8%
10 cm 20,3 15,8 22.2%
5 cm 20,3 15,1 25,6%
85:15 7,5 cm 20,3 16,3 19,7%
10 cm 20,3 14,4 29,1%
5cm 20,3 26,3 -29,6%
75:25 7,5 cm 20,3 17,6 13,3%
10 cm 20,3 13,2 35,0%




A.7 Hasil Pengukuran Kinetika Adsorpsi
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No Jenis Rasio Kedalaman Sm;;:g Al;lsl(;]l:);nm Absorbansi
Adsorben | Adsorben Bed i) (C0) efluen (Ct)

0 0,28 0,0000

10 0,28 0,2420

20 0,28 0,2518

30 0,28 0,2190

5 em 40 0,28 0,2192

50 0,28 0,2119

60 0,28 0,2064

70 0,28 0,2194

80 0,28 0,2097

90 0,28 0,1925

0 0,28 0,0000

10 0,28 0,2424

20 0,28 0,2119

30 0,28 0,2113

) 40 0,28 0,2085

1 | Zeolit:GAC 75:25 7,5 cm 50 0.28 0.2052

60 0,28 0,2089

70 0,28 0,2065

80 0,28 0,2043

90 0,28 0,2087

0 0,28 0,0000

10 0,28 0,2218

20 0,28 0,1788

30 0,28 0,1553

10 em 40 0,28 0,1650

50 0,28 0,1549

60 0,28 0,1658

70 0,28 0,1767

80 0,28 0,1848

90 0,28 0,1835




A.8 Hasil Analisis Statistik Parameter pH

1.

Percent

Uji Normalitas

Probability Plot of RESIpH

Normal

929

Mean
StDev
N

RJ
P-Value

7.809845E-16
0,6294

29

0,982

>0,100

RESI

. MANOVA

-1,5 -1.0 -0,5 0,0 0,5

1.0 1,5

MANOVA Tests for Jenis Adsorben

Test DF
Criterion Statistic F Num Denom P
Wilks' 0,13942 27,776 4 18 0,000
Lawley-Hotelling 6,17250 27,776 4 18 0,000
Pillai's 0,86058 27,776 4 18 0,000
Roy's 6,17250
s=1 m=1 n=8
MANOVA Tests for Rasio
Test DF
Criterion Statistic Approx F Num Denom
Wilks' 0,34087 1,468 16 55 0,146
Lawley-Hotelling 1,35303 1,395 16 66 0172
Pillai‘s 0,88167 1,484 16 84 0,125
Roy's 0,82808
s=4 m=-05 n=8
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MANOVA Tests for Kedalaman Bed

Test DF
Criterion Statistic F Num Denom P
Wilks' 0,22040 5,085 8 36 0,000
Lawley-Hotelling 3,22016 6,843 8 34 0,000
Pillai's 0,84949 3,507 8 38 0,004
Roy's 3,11847

s=2 m=05 n=8

3. Two-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Jenis Adsorben 1 15,852 15,8525 3040 0,000
Kedalaman Bed 2 5408 2,7039 518 0,013

Error 25 13,038 0,5215

Lack-of-Fit 2 3016 1,5078 346 0,049
Pure Error 23 10,022 04357

Total 28 33,610

4. One-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Jenis Adsorben 1 15,17 15,1651 22,20 0,000
Error 27 1845 0,6832

Total 28 33,61

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Kedalaman Bed 2 4,720 2,360 2,12 0,140
Error 26 28890 1111

Total 28 33,610
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5. Post hoc

Grouping Information Using the Tukey Method and 90% Confidence

Kedalaman

Bed N Mean Grouping
5cm 10 6370 A

7,5 cm 10 5710 A

10 cm 9 5400 A

Means that do not share a letter are significantly different.

Grouping Information Using the Tukey Method and 90% Confidence

Jenis

Adsorben N Mean Grouping
GAC 15 6,540 A

Zeolite 14 5,093 B

Means that do not share a letter are significantly different.

A.9 Hasil Analisis Statistik Parameter COD

1. Uji Normalitas

Probability Plot of COD

Normal

=B
Mean 219,0
StDev 1334
N 29
RJ 0,956
P-Value 0,033

Percent
w
2

-100 0 100 200 300 400 500 600
cob



2. Mann-Whitney 7Test

Test

Null hypothesis Hooni-n2=0
Alternative hypothesis Hi:nq -n22 0
Method W-Value P-Value
Not adjusted forties 247,00 0,348
Adjusted for ties 247,00 0,347

A.10 Hasil Analisis Statistik Parameter DOM

1. Uji Normalitas
Probability Plot of DOM
Normal
99
Mean 4,086
StDev 02773
N 29
E57 RJ 0,991
90 P-Value >0,100
80|
70|
€ 60|
[\
o 50
& 40
30
20
10
5
1 ; ; ; ; ; ;
3,50 3,75 4,00 4,25 4,50 475
DOM
2. MANOVA

MANOVA Tests for Jenis Adsorben

Test DF

Criterion Statistic F Num Denom P
Wilks' 0,13942 27,776 4 18 0,000
Lawley-Hotelling 6,17250 27,776 4 18 0,000
Pillai's 0,86058 27,776 4 18 0,000
Roy's 6,17250
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MANOVA Tests for Rasio

Test DF
Criterion Statistic Approx F Num Denom P
Wilks' 0,34087 1,468 16 55 0,146
Lawley-Hotelling 1,35303 1,395 16 66 0,172
Pillai's 0,88167 1,484 16 84 0,125
Roy's 0,82808

s=4 m=-05 n=8

MANOVA Tests for Kedalaman Bed

Test DF
Criterion Statistic F Num Denom P
Wilks' 0,22040 5,085 8 36 0,000
Lawley-Hotelling 3,22016 6,843 8 34 0,000
Pillai's 0,84949 3,507 ] 38 0,004
Roy's 3,11847

s=2 m=05 n=8

3. Two-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Jenis Adsorben 1 0,02792 0,02792 065 0426
Kedalaman Bed 2 1,04065 0,52032 12,19 0,000

Error 25 1,06719 0,04269
Lack-of-Fit 2 0,11145 0,05572 1,34 0,281
Pure Error 23 0,95574 0,04155

Total 28 2,15316

4. One-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Kedalaman Bed 2 1,058 052903 12,56 0,000
Error 26 1,095 0,04212

Total 28 2153
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5. Post hoc

Grouping Information Using the Tukey Method and 90% Confidence

Kedalaman

Bed N Mean Grouping
5¢cm 10 4,3110 A

7,5 cm 10 4,0841 B

10 cm 93,8384 C

Means that do not share a letter are significantly different.

A.11 Hasil Analisis Statistik Parameter TDS

1. Uji Normalitas

Probability Plot of TDS

Normal
99
Mean 167.9
StDev 5271
N 29
SoN RJ 0987
90 P-Value =>0,100

ercent

155 160 165 170 175 180
TDS

2. MANOVA

MANOVA Tests for Jenis Adsorben

Test DF
Criterion Statistic F Num Denom P
Wilks' 0,13942 27,776 4 18 0,000
Lawley-Hotelling 6,17250 27,776 4 18 0,000
Pillai's 0,86058 27,776 4 18 0,000
Roy's 6,17250
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MANOVA Tests for Rasio

Test DF
Criterion Statistic Approx F Num Denom P
Wilks' 0,34087 1,468 16 55 0,146
Lawley-Hotelling 1,35303 1,395 16 66 0,172
Pillai's 0,88167 1,484 16 84 0,125
Roy's 0,82808

s=4 m=-05 n=8

MANOVA Tests for Kedalaman Bed

Test DF
Criterion Statistic F Num Denom P
Wilks' 0,22040 5,085 8 36 0,000
Lawley-Hotelling 3,22016 6,843 8 34 0,000
Pillai's 0,84949 3,507 ] 38 0,004
Roy's 3,11847

s=2 m=05 n=8

3. Two-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Jenis Adsorben 1 57,87 57,87 2,83 0,105
Kedalaman Bed 2 197,33 98,66 482 0,017

Error 25 511,77 2047

Lack-of-Fit 2 121,72 60,86 3,59 0,044
Pure Error 23 39005 16,96
Total 28 777,83

4. One-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Kedalaman Bed 2 2082 104,09 475 0,017
Error 26 5696 2191

Total 28 7778
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5. Post hoc

Grouping Information Using the Tukey Method and 90% Confidence

Kedalaman

Bed N Mean Grouping
10 cm 917161 A

7,5 cm 10 167,35 A B
5cm 10 165,05 B

Means that do not share a letter are significantly different.

A.12 Hasil Analisis Statistik Parameter Warna

1. Uji Normalitas

Probability Plot of Warna

Normal
29
Mean 19.09
StDev 3,924
N 29
S=N RJ 0,968
90 P-Value 0,085

ercent
w
o
Il

30

Warna

2. MANOVA

MANOVA Tests for Jenis Adsorben

Test DF
Criterion Statistic F Num Denom P
Wilks' 0,13942 27,776 4 18 0,000
Lawley-Hotelling 6,17250 27,776 4 18 0,000
Pillai's 0,86058 27,776 4 18 0,000
Roy's 6,17250
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MANOVA Tests for Rasio

Test DF
Criterion Statistic Approx F Num Denom P
Wilks' 0,34087 1,468 16 55 0,146
Lawley-Hotelling 1,35303 1,395 16 66 0,172
Pillai's 0,88167 1,484 16 84 0,125
Roy's 0,82808

s=4 m=-05 n=8

MANOVA Tests for Kedalaman Bed

Test DF
Criterion Statistic F Num Denom P
Wilks' 0,22040 5,085 8 36 0,000
Lawley-Hotelling 3,22016 6,843 8 34 0,000
Pillai's 0,84949 3,507 ] 38 0,004
Roy's 3,11847

s=2 m=05 n=8

3. Two-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Jenis Adsorben 1 168,970 168,970 17,75 0,000
Kedalaman Bed 2 28666 14,333 151 0241

Error 25 238,012 9,520
Lack-of-Fit 2 2393 1,196 0,12 0,890
Pure Error 23 235,620 10,244

Total 28 431,079

4. One-Way ANOVA

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Jenis Adsorben 1 1644 164,401 16,64 0,000
Error 27 266,77 9,877

Total 28 4311
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5. Post hoc

Grouping Information Using the Tukey Method and 90% Confidence

Jenis

Adsorben N Mean Grouping
GAC 15 21,393 A

Zeolite 14 16,629 B

Means that do not share a letter are significantly different.



LAMPIRAN B
PERHITUNGAN

B.1 Konversi Absorbansi UV254 Menjadi DOM (mg/L)

Data dan Kurva Kalibrasi DOM (mg/L)

Konsentrasi | Rep1 | Rep2 | Rata-Rata
0,5 mg/L 0,0086 | 0,0086 0,0086
1,0 mg/L 0,0132 | 0,0132 0,0132
3,0 mg/L 0,0547 | 0,0547 0,0547
5,0 mg/L 0,1266 | 0,1265 0,12655
7,0 mg/L 0,1507 | 0,1508 0,15075
9,0 mg/L 0,2392 | 0,2392 0,2392
1,0 mg/L 0,2516 | 0,2517 0,25165
KURVA KALIBRASI DOM
0,3

<t y =0,0419x

Q 025 R2=09825

% o2

Tois |

Sl

2005 | .

3

4 5

Konsentrasi

Tabel Konversi DOM (mg/L) pada Analisis Kinerja Adsorben
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Jenis Rasio Kedalaman Lhi DOM

NG Adsorben Adsorben Bed LV ]
(mg/L) (mg/L)

5cm 6,6504 4,5644

100:0 7,5 cm 6,6504 4,4857

10 cm 6,6504 4,1814

1 GAC:Zeolit 5cm 6,6504 4,3126
95:5 7,5 cm 6,6504 3,9952

10 cm 6,6504 3,6181

90:10 5cm 6,6504 4,2959
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Jenis Rasio Kedalaman 0Ol DOM
NG Adsorben Adsorben Bed LVEL AL
(mgL) | (mg/L)

7,5 cm 6,6504 4,0430

10 cm 6,6504 3,6874

5cm 6,6504 4,1002

85:15 7,5 cm 6,6504 3,9189

10 cm 6,6504 3,4654

5cm 6,6504 43723

75:25 7,5 cm 6,6504 3,9881

10 cm 6,6504 3,6897

5cm 6,6504 4,5442

100:0 7,5 cm 6,6504 4,0632

10 cm 6,6504 3,9320

5cm 6,6504 4,4881

95:5 7,5 cm 6,6504 4,1289

10 cm 6,6504 4,0859

5cm 6,6504 4,0000

2 Zeolit: GAC 90:10 7,5 cm 6,6504 3,7959
10 cm 6,6504 3,9618

5cm 6,6504 4,1671

85:15 7,5 cm 6,6504 4,1432

10 cm 6,6504 3,9236

5cm 6,6504 4,2649

75:25 7,5 cm 6,6504 4,2792

10 cm 6,6504 4,1289

Perhitungan Konversi Absorbansi UV2s4 ke DOM (mg/L)

Rumus: DOM (mg/L) =

Absorbansi

Uv2s4

Slope

Konsentrasi Awal

Konsentrasi Awal =

GAC:Zeolit

Absorbansi UV254 0,28

Slope

Absorbansi UV254 _ 0,1913

©0,0419

G-R100-B5 =

G-R100-B7,5 =

Slope 0,0419

Absorbansi UV254

=4,5644 mg/L

0,1880

Slope

=4,4857 mg/L
0,0419

= 6,6504 mg/L




Absorbansi UV254 _ 0,1752

G-R100-B10 = = =4,1814 mg/L
Slope 0,0419

G-R955-B5 = Absorbansi UV254 _ 0,1807 _ 4,3126 mg/L

Slope 0,0419

G-R955-B7,5 _ Absorbansi UV254 _ 0,1674 _ 3’9952 mg/L
Slope 0,0419

G-R955-B10 = Absorbansi UV254 _ 0,1516 _ 3,6181 mg/L
Slope 0,0419

G-R9010-B5 = Absorbansi UV254 _ 0,1800 _ 4’2959 mg/L

Slope 00,0419

Absorbansi UV254 _ 0,1694

G-R9010-B7,5 = = =4,0430 mg/L
Slope 0,0419

G-R9010-B10 = Absorbansi UV254 _ 0,1545 _ 3,6874 mg/L
Slope 0,0419

G-R8515-B5 = Absorbansi UV254 _ 0,1718 _ 4,1002 mg/L

Slope 0,0419

G-R8515-B7,5 _ Absorbansi UV254 _ 0,1642 _ 3,9189 mg/L
Slope 0,0419

G-R8515-B10 = Absorbansi UV254 _ 0,1452 _ 34654 mg/L
Slope 0,0419

G-R7525-BS = Absorbansi UV254 _ 0,1832 _ 4)3723 mg/L

Slope ©0,0419

G-R7525-B7’5 _ Absorbansi UV254  0,1671

=3,9881 mg/L

Slope 0,0419
G-R7525-B10 = Absorbansi UV254 _ 0,1546 _ 3,6897 mg/L
Slope 0,0419
Zeolit: GAC
7-R100-B5 = Absorbansi UV254 _ 0,1904 _ 4’5442 mg/L
Slope 0,0419
Z-R]OO-B7,5 _ Absorbansi UV254 _ 0,1703 _ 4,0632 mg/L
Slope 0,0419
7-R100-B10 = Absorbansi UV254 _ 0,1648 _ 3,9320 mg/L

Slope 0,0419

Absorbansi UV254 _ 0,1881
Slope 0,0419

7Z-R955-B5 = =4,4881 mg/L
Absorbansi UV254 _ 0,1730

Z-R955-B7,5 =
Slope 0,0419

= 4,1289 mg/L
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Absorbansi UV254  0,1712

Z-R955-B10 = = =4,0859 mg/L
Slope 0,0419
7-R9010-B5 = Absorbansi UV254 _ 0,1676 _ 4,0000 mg/L
Slope 0,0419
Z-R9010-B7,5 _ Absorbansi UV254 _ 0,1591 _ 3’7959 mg/L
Slope 0,0419
7-R9010-B10 = Absorbansi UV254 _ 0,1660 _ 3,9618 mg/L
Slope 0,0419
7-R8515-BS = Absorbansi UV254 _ 0,1746 _ 4,1671 mg/L
Slope 0,0419
Z-R8515-B7,5 _ Absorbansi UV254 _ 0,1736 _ 4’1432 mg/L
Slope 0,0419
7-R8515-B10 = Absorbansi UV254 _ 0,1644 _ 3,9236 mg/L
Slope 0,0419
7-R7525-BS = Absorbansi UV254 _ 0,1787 _ 4,2649 mg/L
Slope 0,0419
Z-R7525-B7,5 _ Absorbansi UV254 _ 0,1793 _ 4,2792 mg/L
Slope 0,0419
7-R7525-B10 = Absorbansi UV254 _ 0,1730 _ 4,1289 mg/L

Slope 0,0419

Tabel Konversi DOM (mg/L) pada Analisis Kinetika Kolom Adsorpsi

. . Waktu .DOM DOM

No Jenis Rasio Kedalaman S influen efluen
Adsorben | Adsorben Bed i) (121(%(/)1)4) (mg/L) (Ct)

0 0,0000 0,0000

10 6,6504 5,7745

20 6,6504 6,0095

30 6,6504 5,2267

5 cm 40 6,6504 5,2303

50 6,6504 5,0573

) 60 6,6504 4,9248

1 | Zeolit:GAC 75:25 70 6.6504 5.2351

80 6,6504 5,0048

90 6,6504 4,5943

0 0,0000 0,0000

75 om 10 6,6504 5,7852

’ 20 6,6504 5,0573

30 6,6504 5,0430
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. . Waktu .DOM DOM

No Jenis Rasio Kedalaman s influen efluen
Adsorben | Adsorben Bed s (lzlcg(/)I)J) (mg/L) (Ct)

40 6,6504 4,9749

50 6,6504 4,8974

60 6,6504 4,9857

70 6,6504 4,9272

80 6,6504 4,8759

90 6,6504 4,9809

0 0,0000 0,0000

10 6,6504 5,2924

20 6,6504 42661

30 6,6504 3,7053

10 em 40 6,6504 3,9379

50 6,6504 3,6969

60 6,6504 3,9570

70 6,6504 4,2160

80 6,6504 44105

90 6,6504 4,3795

Perhitungan Konversi Absorbansi UV2s4 ke DOM (mg/L)

Rumus: DOM (mg/L) =

Absorbansi UV254

Slope
Konsentrasi Awal
. Absorbansi UV254 0,28
Konsentrasi Awal = =
Slope 0,0419
Kedalaman Bed 5 cm
Absorbansi UV254  0,0000
To= = =0,0000 mg/L
Slope 0,0419
Absorbansi UV254  0,2420
Tio= = =5,7745 mg/L
Slope 0,0419
Absorbansi UV254 0,2518
Tao = = = 6,0095 mg/L
Slope 0,0419
Absorbansi UV254  0,2190
T30 = = =5,2267 mg/L
Slope 0,0419
Absorbansi UV254 0,2192
Tao = = =5,2303 mg/L
Slope 0,0419
Absorbansi UV254 0,2119
Ts0 = = =5,0573 mg/L
Slope 0,0419

=6,6504 mg/L




Absorbansi UV254 0,2064

Teo = = =4,9248 mg/L
Slope 0,0419
Absorbansi UV254 0,2194

T70 = = =5,2351 mg/L
Slope 0,0419
Absorbansi UV254  0,2097

Tgo = = =5,0048 mg/L
Slope 0,0419
Absorbansi UV254  0,1925

Too = = =4,5943 mg/L
Slope 0,0419

Kedalaman Bed 7,5 cm

__ Absorbansi UV254 _ 0,0000

To = =0,0000 mg/L
Slope 0,0419
Absorbansi UV254  0,2424
T = = =5,7852 mg/L
Slope 0,0419
Absorbansi UV254  0,2119
Tao = = =5,0573 mg/L
Slope 0,0419
Absorbansi UV254 0,2113
Ts0= = =5,0430 mg/L
Slope 0,0419
Absorbansi UV254 0,2085
Ta0 = = =4,9749 mg/L
Slope 0,0419
Absorbansi UV254  0,2052
Tso= = =4,8974 mg/L
Slope 0,0419
Absorbansi UV254 0,2089
Teo = = =4,9857 mg/L
Slope 0,0419
Absorbansi UV254  0,2065
T70= = =4,9272 mg/L
Slope 0,0419
Absorbansi UV254  0,2043
Tso= = =4,8759 mg/L
Slope 0,0419
Absorbansi UV254  0,2087
Too = = =4,9809 mg/L
Slope 0,0419
Kedalaman Bed 10 cm
Absorbansi UV254  0,0000
To= = =0,0000 mg/L
Slope 0,0419
Absorbansi UV254 0,2218
Tio= = =5,2924 mg/L
Slope 0,0419
Absorbansi UV254 0,1788
T = = =4,2661 mg/L
Slope 0,0419
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T Absorbansi UV254 0,1553
30~ Slope 0 0419
__ Absorbansi UV254 _ 0,1650
Tao= =
Slope 0,0419
T Absorbansi UV254 0,1549
50~ Slope 0 0419
T Absorbansi UV254 0,1658
60 = Slope 0 0419
T Absorbansi UV254 0,1767
0= Slope 0 0419
T Absorbansi UV254 0,1848
80~ Slope 0 0419
Too = Absorbansi UV254 _ 0,1835
%0 Slope 0,0419

B.2 Efisiensi Penyisihan/Perubahan Parameter

=3,7053 mg/L
=3,9379 mg/L
=3,6969 mg/L
=3,9570 mg/L
=4,2160 mg/L

=4,4105 mg/L

=4,3795 mg/L

1. Penyisihan Parameter COD

Rumus: %Removal = 2% Ct x 100%
Contoh Perhitungan:
G-R100-B5 = Lo=C % 100%

Z-R100-B5

0

4-32 48

43

_Co—Ce

0

_ 432-144

432

X 100%

= 88,9%
£ % 100%

X 100%

=606,7%

2. Penyisihan Parameter DOM

Rumus: %Removal =

Contoh Perhitungan:

G-R100-B5

_Co—Ce

0

22t % 100%

£ x 100%
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_ 6,6504—4,5644

X 100%
6,6504

=31,4%

_ Co—Ct

Z-R100-B5 £ X 100%

0

_6,6504—4,5442
6,6504

X 100%

=606,7%

3. Perubahan Parameter TDS

Rumus: %Perubahan— - 2 % 100%

0
Contoh Perhitungan:

_Ct—Co

0

G-R100-B5 X 100%

_170,5-164
170,5

X 100%

= 4%

Ct Co

Z-R100-B5 X 100%

_ 158,5-164
163

X 100%

= -3,4%

4. Penyisihan Parameter Warna

Rumus: %Removal = 2% Ct x 100%

Contoh Perhitungan:

G-R100-B5 = % x 100%
0

_20,3-23,6
20,3

X 100%

=-16,3%
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Z-R100-B5 = % x 100%
0
_ 20,3—-15,4 x 100%
=24.1%

B.3 Luas Penampang dan Volume Bed
— Diameter dalam kolom
D =26 mm=2,6 cm

— Jari-jari kolom

— Luas penampang kolom
Rumus: A = 712
A=3,14 x (1,3)2
A=5,31cm?

—  Volume bed
Rumus: Vob=A X Z

dengan,

Vb = volume bed (cm?)

A = luas penampang kolom (cm?)
Z = kedalaman bed (cm)
Kedalaman 5 cm

Ve=AXZ

Vb=5,31cm? X 5 cm

Vp=26,55 cm’

Kedalaman 7,5 cm
Ve=AXZ
Vb=5,31cm?X 7,5 cm

Vb= 39,83 cm’



Kedalaman 10 cm
Ve=AXZ
Vb=5.31cm?x 10 cm

Vb= 53,10 cm®

B.4 Perhitungan EBCT

Rumus: EBCT = %

Diketahui debit aliran (Q) = 5 mL/menit

Kedalaman 5 cm
EBCT =2
Q

26,55 cm3
5 mL/menit

EBCT =
EBCT = 5,31 menit
Kedalaman 7,5 cm
EBCT =2

Q

39,83 cm3
5 mL/menit

EBCT =
EBCT = 7,97 menit
Kedalaman 10 cm
EBCT =2

Q

53,10 cm?
5 mL/menit

EBCT =

EBCT = 10,62 menit

130



B.5 Bulk Density dan Massa Adsorben

Rumus: pp= %

dengan,

Db = bulk density (g/cm?)

m = massa adsorben (g)

A" = volume adsorben (cm?)
Bulk Density GAC

Massa gelas ukur kosong

m =52g

Massa gelas ukur + adsorben
my =105¢g

Massa adsorben

m =mp-m;=105g-52g=53¢

Volume adsorben yang digunakan 100 mL

v =100 cm’
maka,

_mp-—my _ 539 _ 3
Pv 100cm3 100 cm3 0,53 g/cm

Bulk Density Zeolit

Massa gelas ukur kosong

m =53¢

Massa gelas ukur + adsorben
m; =174 ¢

Massa adsorben

m =my-m=174g-53¢g=121¢g

Volume adsorben yang digunakan 100 mL
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\Y4 =100 cm’
maka,
m, —m 121g
pr= 1020 cm31 - 100 cm3 =121 g/cm3

Setelah bulk density diperoleh, massa adsorben pada kolom
Mads = Pb X V}

Kedalaman bed 5 cm

Vb=5,31 cm? X 5 cm =26,55 cm®

Zeolit 75%

Veolit= 0,75 X 26,55 cm®= 19,91 cm?

Myeolit = Pb zeolit X Vzeolit = 1,21 g/em? X 19,91 cm®=24,09 g
GAC 75%

Veac= 0,25 X 26,55 cm® = 6,64 cm®

MGAC = Pb zeolit X Vzeolit = 0,53 g/cm®x 6,64 cm>*=352 ¢
Miotal = Mazeolit + Mgac = 24,09 g+ 3,52 g=27,61 g
Kedalaman 7,5 cm

Vb=15,31 cm? X 7,5 cm = 39,83 cm?

Zeolit 75%

Vaeolie= 0,75 X 39,83 cm’®= 29,87 cm?

Mzeolit = Pb zeolit X Vzeolit = 1,21 g/em® X 29,87 cm*=36,14 g
GAC 75%

Veac= 0,25 x 39,83 cm®= 9,96 cm?
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maac= pbcac X Vaac = 0,53 g/em®Xx 9,96 cm*=5,28 g
Miotal = Myeolit + Mcac = 36,14 g+ 5,28 g=41,42 g
Kedalaman 10 cm

Vb=5,31 cm? X 10 cm = 53,10 cm?

Zeolit 75%

Vzeolit= 0,75 X 53,10 cm® = 39,83 cm’

Myeolit = Pb zeolit X Vzeolit = 1,21 g/em? X 39,83 cm>=48,19 g
GAC 75%

Veac= 0,25 x 53,10 cm®= 13,28 cm?

mGac= pbcac X Veac = 0,53 g/em®Xx 1328 cm*=7,04 g

Miotal = Mazeolit + Mcac = 48,19 g+ 7,04 g=55,23 g

B.6 Perhitungan C¢/Co

Ce
Rumus: —
Co

dengan,
C; = konsentrasi DOM pada waktu t (mg/L)
Co =konsentrasi DOM awal/influen (mg/L)

Contoh Perhitungan:

Pada kedalaman 5 cm, T10 menit

C: 57745
Co, 6,6504

=0,8683



Tabel Perhitungan C«/Co pada seluruh kedalaman bed
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Waktu Ctamg/L) C/Co
(menit) Scm 7,5 cm 10 cm S cm 7,5 cm 10 cm
0 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
10 0,2420 0,2424 0,2218 0,8683 0,8699 0,7958
20 0,2518 0,2119 0,1788 0,9036 0,7605 0,6415
30 0,2190 0,2113 0,1553 0,7859 0,7583 0,5572
40 0,2192 0,2085 0,1650 0,7865 0,7481 0,5921
50 0,2119 0,2052 0,1549 0,7605 0,7364 0,5559
60 0,2064 0,2089 0,1658 0,7405 0,7497 0,5950
70 0,2194 0,2065 0,1767 0,7872 0,7409 0,6339
80 0,2097 0,2043 0,1848 0,7526 0,7332 0,6632
90 0,1925 0,2087 0,1835 0,6908 0,7490 0,6585
B.7 Transformasi Data Model Thomas
Rumus: Y =1In (%— 1)
t
Karena data berupa Cy/Co, maka
1
Y=1 -1
n (Ct/Co )
Contoh perhitungan pada bed 5 cm, T
1
Y=1 -1
n (Ct/Co )
Y=In(——-1
- (0,8683_ )
Y =-1,886
Tabel hasil transformasi
Waktu (menit) Bed 5 cm Bed 7,5 cm Bed 10 cm
10 -1,8860 -1,9001 -1,3603
20 -2,2384 -1,1552 -0,5818
30 -1,3006 -1,1434 -0,2296
40 -1,3038 -1,0884 -0,3728
50 -1,1552 -1,0274 -0,2245
60 -1,0487 -1,0969 -0,3847
70 -1,3081 -1,0506 -0,5492
80 -1,1123 -1,0108 -0,6776
90 -0,8040 -1,0931 -0,6568




B.8 Transformasi Data Model Yoon-Nelson
Rumus: Y =1In (C;)/Cy — Cp)

Contoh perhitungan pada bed 5 cm, T
Y=In(C) /Co —Cp)

Y =1In (5,7745) /6,6504 — 5,7745)

Y =1,5889

Tabel hasil transformasi

135

Waktu (menit) Bed S cm Bed 7,5 cm Bed 10 cm

10 1,5889 1,5933 1,4878
20 1,6806 1,2425 0,9832
30 1,3358 1,2342 0,7409
40 1,3377 1,1938 0,8165
50 1,2425 1,1456 0,6647
60 1,1629 1,2003 0,8296
70 1,3402 1,1644 0,9134
80 1,2117 1,1319 0,9693
90 0,9314 1,1974 0,9969

B.9 Pemodelan Thomas

Persamaan:

In (22 — 1) =Kmmam™ _ g Cot
Ce Q

Plot grafik, maka didapatkan:

y=ax+b

Digunakan untuk menghitung k., dan qp:




Perhitungan

Kedalaman 5 cm
y=0,0132x — 2,0129
a=0,0132 (slope)

b =-2,0129 (intercept)

-~ k= — C“—O =— % = —0,001985 L.mg"".menit"!
= O ) 154
Kedalaman 7,5 cm

y =0,0064x — 1,4938

a=0,0064 (slope)

b =-1,4938 (intercept)

- ke =— C“—O =— % = —0,000962 L.mg".menit"!

= e ) 155 g
Kedalaman 10 cm

y=0,0031x — 0,716

a=0,0031(slope)

b =-0,716 (intercept)

- k=== - eesas = —0,000466 L.mg".menit
g bQ (—0,716)(0,005 L/menit) ~ 0,139 mg/g

krpm  (—0,000466 L.mg~1.menit=1)(55,23 g)
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B.10 Pemodelan Yoon—Nelson

Persamaan:

In (% — 1) = kyyT —

Plot grafik, maka didapatkan:

y=ax+b

Berdasarkan persamaan Yoon-Nelson

a= _kYN

b = kYNT

Digunakan untuk menghitung ky  dan :

kYN: —a

I= b
kyn

Perhitungan

Kedalaman 5 cm

y =—0,007x + 1,6649
a=—0,007 (slope)
b = 1,6649 (intercept)
- kyy=—a
kyn =—(—0,007)
kyy = 0,007 menit!

b
- ‘l' o e—
kyn
_ (1,6649)

(0,007)
T = 237,84 menit

Kedalaman 7,5 cm

y = —0,034x + 1,4044
a=—0,0034 (slope)
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b = 1,4044 (intercept)

- kYN =—a
kyn =—(—0,0034)
kyy = 0,0034 menit™

b
- ‘[ T e—
kyn
_(1,4044)

(0,0034)
T =413,06 menit

Kedalaman 10 cm

y =—0,0027x + 1,0708
a=—0,0027 (slope)
b =1,0708 (intercept)

kYN =—a
keyn = —(—0,0027)
kyy = 0,0027 menit™

kyn
_(1,0708)

(0,0027)
7 = 396,59 menit
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LAMPIRAN C
DOKUMENTASI

C.1 Persiapan dan Aktivasi Adsorben

Dokumentasi

No. | Prosedur
1. | Menimbang GAC dan Zeolit
2. | Merendam adsorben menggunakan
larutan HC10,1 M
3. | Mencuci adsorben menggunakan
akuades hingga mencapai pH netral
4. | Mengeringkan adsorben menggunakan

oven pada suhu 105 °C




C.2 Proses Koagulasi-Flokulasi
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No. | Prosedur Dokumentasi
1. | Mempersiapkan sampel air gambut
2. | Menambahkan PAC dan kapur tohor
3. | Melakukan pengadukan cepat dan
pengadukan lambat menggunakan jar
test
4. | Melakukan sedimentasi selama 30
menit
5. | Mengambil supernatan sebagai influen

proses adsorpsi




C.3 Proses Adsorpsi pada Kolom Fixed-Bed
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No. | Prosedur Dokumentasi
1. | Menyusun glass beads, kapas, dan "ﬂ" y
adsorben pada kolom 3
2. | Memulai proses adsorpsi menggunakan
kolom fixed-bed secara up-flow
3. | Mengambil efluen hasil adsorpsi

C.4 Pengujian Parameter pH

No. | Prosedur Dokumentasi
1. | Mempersiapkan sampel
2. | Melakukan pengukuran pH pada sampel

menggunakan pH meter




C.5 Pengujian Parameter COD
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No. | Prosedur Dokumentasi

1. | Memasukkan sampel sebanyak 2,5 mL
ke dalam digestion vessel

2. | Menambahkan digestion solution
(K2Cr207) sebanyak 1,5 mL ke dalam
digestion vessel

3. | Menambahkan pereaksi asam sulfat
(H2SO4) sebanyak 3,5 mL ke dalam
digestion vessel

4. | Memanaskan digestion vessel
menggunakan COD heating reactor
pada suhu 150°C selama 2 jam

5. | Mendinginkan sampel hasil destruksi

dan memindahkannya ke dalam
erlenmeyer
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No. | Prosedur Dokumentasi
6. | Menambahkan indikator ferroin 5 & ;}%—, B

sebanyak 2 tetes dan melakukan titrasi ’ :
menggunakan FAS 0,05 N hingga
terjadi perubahan warna menjadi merah
kecokelatan

C.6 Pengujian Parameter DOM

No. | Prosedur

1. | Menyiapkan spektrofotometer UV-Vis
dan melakukan pemanasan awal alat
selama +30 menit

2. | Menyiapkan akuades sebagai blanko
dan sampel yang akan dianalisis

3. | Memasukkan blanko dan sampel ke
dalam kuvet sesuai posisi pada
spektrofotometer UV-Vis

4. | Melakukan pengukuran absorbansi
sampel pada panjang gelombang 254
nm (UV2s4) dan mencatat hasil yang
diperoleh
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No. | Prosedur Dokumentasi
5. | Mengonversi nilai absorbansi UV2s4 | KURVAKALIBRASI DOM
menjadi konsentrasi DOM berdasarkan 3o o
persamaan kurva kalibrasi ju
b

Konsentrasi

Perhitungan Konversi Absorbansi UVss, ke DOM (mg/L)

Absorbansi UV2st

Rumus: DOM (mg/L)

asi Awal

Absorb, { UV254 0.28 < s
Ao LTI o B2 6,6504 mg/L.
Slope 0,0419 =

Kensentrasi Awal =
GAC: Zeolit

Absorbansi
G-R100-B5 = p

UVt 04913 4 coqd o
00413 =

GRI0DB7,5 = Absorbansi V35 _ 0880y yocn oy
Slape 19

C.7 Pengujian Prameter TDS

No.

Prosedur

Dokumentasi

1.

Mempersiapkan sampel

Melakukan pengukuran TDS pada
sampel menggunakan conductivity
meter




LAMPIRAN D

DATA PENDUKUNG

D.1 Hasil Uji Parameter Warna Laboratorium AXO

LAPORAN HASIL PENGU.JIAN

Nomor Sampel @ LHPALIVIVI2026/0636/1-30

Hama Pelanggan : Masywa Khalisah Picter Tujuan Pengujian Pengujlan Kualtas Lngkungan uniuk
Penaiiian
Alamat - J. Rungiout Asrl Earat |l No. 6,
Surabaya
Tanggal Sampel Diterima - 22 Juni 2025 Tanggal Sampsl 23 Juni 2025 50 30 Junl 2026
Dl
Janlz Industrl [ Usaha Em!'ll -
Rinclan Informaal ampel

Instansl Pangiim Sampel [ Khalsah Fieter
Alamat Pengirim Sampel JI Rungkut Asr Barat Il Ho. §, Sursbaya
Janils Sampel Ar Limah
Patugas Pangambll Sampel
Tanggal [ Jam Pengambilan Sampal 12 Mgl 2026/ 07.00 WIB

Tanggal [ Jam Ditarima Laboraborium

22 Junl 2025/ 15.00 WIE

Lokasl ! Titk Pangambilan Sampel Kalimantan Earat
Koordinat 5(LS)
E

Mgetoda Sampling B &N

Pangukuran Lapangan

[ P c

b.  Cuaca

c.  Debit Ratarata Limban Selama Pemantauan m mariorang

d.  Kapasias Penggunaan Bahan Baku Rata-rata Selama Bulan Pemantausn - Ton i nar

Hasll Pengullan
Momor Kods Sampel Paramatsr " Satuan Hasll BML Metods

ALINIFAHREDE36M1 G-R100-B5 Waima Pt.Co 36 - ‘SN 6535.30-2011
ALINVIPIRENESER G-RI00-B7.S Waima PiL.Co 356 - NI 6530.50-2011
ALINVIORENESES SR100-810 Waima PtCo 216 - SN £535.50-2011
ALINVIFORENEIEL GRI55B5 Waima PtCo 235 - NI £535.30-2011
ALINIFRENESES G-ROSE-BHT.S Waima Pt.Co ry - SMI £535.50-2011
ALLVIIRENESES E-RE55-510 Waima PL.Co 19,6 - SMI 6530.50-2011
ALINVIIRENEIET G-R9110-85 Waima PtLCo 29 - NI £535.30-2011
ALINIFREE3EE G-RE0I-B7.5 Waima PtCo 25 - SNI 6535.30- 2011
ALINIFPRE06369 G-RE010-B10 Waima PtCo 2.9 - ‘SN 6535.30-2011
ALINVIZIZEDESS 10 G-RE515-85 Wama Pi.Co 65 - SMI £530.50-2011
ALINVIZI2EDESS 11 G-RES1S-E7.5 Wama PiL.Co 19,3 - SMI 6530.50-2011
ALIVIRIQEDESS 12 GREISEID Waima PtLCo 161 - NI £535.30-2011
ALIMIPI2EDESS13 G-RTSXS-85 Waima PtL.Co 182 - SMI £535.50-2011
ALIVIZD2EDESS 14 G-RIS25-67,5 Wama PL.Co 7.5 - SMI 6530.50-2011
ALIMIRIPEDESS 15 GRTSISE1D Waima PtCo irg - NI £535.50- 2011
ALIVIRI2EDEIS1E Z-R100-BS Waima PLCo 154 - SNI £535.50-2011
ALINI2IETDESS17 Z-R100-B7,5 Waima PtCo 16,5 - ‘SHI 6535.30-2011
ALINI2I2EDE35/18 Z-R100-810 Waima PtLCo 16,9 - ‘SN 6535.30-2011
ALINVIZD2EDESS 19 Z-RA55-B5 Wama PL.Co 15,0 - SMI 6530.50-2011
ALINIRIPEDESS20 ZRAESBT 5 Waima PtCo 125 - NI £535.50- 2011
ALIMIRI2EDESS21 Z-RIEE-B10 Waima PLCO 7.0 - SNI £535.50-2011
ALIVIPI2EDESSTZ Z-R9010-85 Waima PiL.Co 16,7 - SMI £530.50-2011
ALIVIZI2EDESSZS Z-RE010-67,5 Wama PL.Co 73 - SMI 6530.50-2011
ALINIPIQEDESS24 Z-R901H810 Waima PtLCo 158 - NI £535.30-2011
ALINPI2EDEIS2S Z-RA515-85 Waima PtCo 151 - SNI 6535.30- 2011
ALINI2I2EDE3525 Z-RES1SBT.5 Waima PtLCo 16,3 - ‘SN 6535.30-2011
ALINVIZIREDESSTZT Z-REs15-810 Waima PiL.Co 144 - SMI £530.50-2011
ALIVIZO2EDESS2E Z-R7525-B5 Wama PL.Co 26,3 - Sl 6530.50-2011
ALIMIRI2EDESSZD ZATSISBT.5 Waima PLCo 176 - SNl £535.50-2011
ALINI2I2E06365730 Z-RT52-810 Waima PtCo 13.2 - ‘SN 6535.30-2011

Kol

Cararan :

terEnganT
T Farameter berdasarkan perminiaan darl pelanggan
o zampel dkiim ke bomiorium, hasl tidak dapat dibandingkan dengan baku mesy Ingkungan

1. Hasll hanya Dermubungan dangan conieh yang dul
2. Laparan Inl Bdak boleh digandakan kecuall seluruhnya

Swrabaya, 30 Junl 2026
PT Axo Green Laborztory
Manager Texnis

{Gllang Moval A.)

Me. Dek: FEOP AXOD-15.1

Mo RevisiTerbi: 472

Hak cipta & AX O Green Laboratory

Halaman 2 dari 2
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D.2 Hasil Uji Karakteristik BET Sampel Adsorben Awal Sebelum Aktivasi

Granular Activated Carbon (GAC)

Ry UPN "VETERAN" JAWA TIMUR B
t % UPA LABORATORIUM TERPADL '@ 7 Anton Paar
7 Gd Resssrch Cenler ‘
T Amion Pasr Keoml for HOVA w1.01
Report date: OT0EI0EG Operator: AP
Flle Nama: RC_120_1.qcuPtysiso
Aralysls Informaton
Sample
D RC_120_1 Weight 02355
Name ADSORBEN_KARBON
Analysis
Data 1D {8214b022-Z2bd-d61a-95c5- Teabdbd TeB0E)
Analysis Proflle M2 full lsotherm
Operator AF Date OT022026 Duration  716.30min
Instrument 5t 2 on NOVA S00 [ain 1050051653] Firmware 1.03
Amblent Temp. 728+« Vold Volume Moda NOWA Mods Call ID AITFR1
Sampla Volume 0000 Sample Volume Moda  Measured Call Type 9mm withfiller rod
Thermal Delay 180 pe Moda  Monitor
Adsorbate
Name Mirogen Molecular Welght 280134 girai Cross Sectional Area  16.28mcecus
Non-ideality  6.588-05 wTax Bath Temperature 7735«

Type \Vecuum Degassing
Oparator AP
Heating Heatto 150.0 *C &t 10,0 *C/min than hold for 180 min

Tharmal Transpiration o
Adsorbate Modal

[Drata Reduction Perametens

Mame Mitrogan Molecular Welght  28.0134gmi Cross Sectional Area  16.2%mecu
Bath Temparatura 7735«
EET Multipoint BET Results
lzotherm Branch Adsorption
Slopa 25425
Intarcept 0214735
Corralation coeff., r 0900302
C constant 118389
Surface area 13583 my
Graph - BET Multipoint BET
—5— BETfunction —— BestFit
6 /l»-\
5 J /
= /
= ] -
- '
2 ——
1] -
n __
T T T T T T T T T T T T T T T T T T
0 0,05 01 0,15 02
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UPN "VETERAN" JAWA TIMUR

¥ &
i@t UPA LABORATORIUM TERPADU ity Anton Paar
(7 Gd. Research Cenler T
et Anten Pasr Kaoml for NOVA v1.01

R ri date: OTRE226 Oparalor: AP
Fl.!rﬂnn: RG_120_2 geuPhysiso per
Arsatysis Infermation
Sample
1D RC_120. 2 Waight 02781
MNama AD. BEN
Anslysis

Data 1D {c198450-e643-4h81-B5h0- 35468 1d0a0}
Analysis Profile M2 full izoherm
AP

Oparalor Date 07022026 Duration  714.00m-
Instrumant 503 on NOWVA B0 j2in: 1050051653] Firmwara 1.3
Ambiant Temp. 2713« Void Volume Moda  NOVA Mode Call ID A3FR3
Sampla Veluma 0000~ Sample Volume Mode Measured Call Typa 9mm with fillar rod
Tharmal Dalay 180 ps Moda  Monilor
Adsorbate
Mama Nilropan Molacular Waight 280130 Croas Sactional Aréa 162 Fvcucua
Non-ldeality  6.586-05 1o Bath Temparature 77.35«
Degae information
Typa Wacuum Dagessing
Oparator AP

Heating Heallo 15000 *C at 1000 *Cimin then hold for 180 min

Drata Raduslion Paramelans

Tharmal Transpiration no

Mame Hilrogan Molecular Weaight 280134 geat Cross Sectional Area 182 tumcicis
Bath Temperature 77.35x
BET Mullipoint BET Resuits
lzotherm Branch Adsorplion

Slope 78582

Intercept  -0.0111757
Corralation cosff., r 0900081
C constanmt -5070.54

Surface area 51329 m3ig

Graph - BET Mullipoint BET
—5— BETfuncion —— BestFit

&

g

P2
L)

=
;

=
=]

11 Wipdp)- 1]
=]
[ T TR T N T

=

it Pasr Hsomi for W .01 {Raport ID: Q302607061 11558018- 15588} Paga 1af 1
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D.3 Hasil Uji Karakteristik BET Sampel Adsorben Awal Sesudah Aktivasi

Granular Activated Carbon (GAC)

Ty UPN "VETERAN" JAWA TIMUR a
t@ UPA LABORATORIM TERPADU '@ p Anton Paar
(i Gd Resesrch Certer f
i Amten Paar Keoml for HOVA ¥1.01
Report data: OWA2006 Oparator: AP
Flla Nama: RC_150_1.gcuPhystso
Aralysls Information
Sampla
D REC_150_1 Welght  0.1605
Mame GAC _AKTIVASI

Analysis

Data ID  {41655183- T355-4888- BaP 8- 40 101 da2b80}
Analysis Profile N2 ful Isotherm

Oparator AP Date OW202026 Duration  G38.Z3mn
Instrument  5t3on NOWVA B00 [ain 1050051653) Flrmware 1.03

Amblent Temp. 2868« Vold Volume Moda MNOVA Mods Cell ID A1FR1

Sample Voluma 0000 Sample Volume Mode Measured Cell Typa 9mm withfillar rod

Thermal Dalay 180 ps Moda Monitor
Adsorbate

Mamea Nirogen Molecular Waight 280134 g Croas Sectlonal Area  16.28mokcus
Hon-ldeallty 65305 Bath Temperatura 7735«

Typa Vecuum Dagassing
Oparator AP
Heating Heat o 150.0*C at 10,0 “Cimin than hold for 120 min

Data Reduction Parameters
Tharmal Transpiration no
Adsorhate Model

Hame Mirogan Molecular Walght 280134 Cross Sectlonal Area  16.2 sz
Bath Temparatura 7735«
EET Multipoint BET
lzotherm Branch Adsorption
Slope 10721

Intercept -0.0300462
Correlation coefi., r 099891
C constant -35602
Surface area 325583 m*yg

Greph - BET Mutipaint BET
—&— BETfunction  —— BastFit
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S Anton Paar

149

Gd. Reseerch Cenler
Anten Paar Esomi for NOVA v1.01
Raport data: pjesleie ] Oparalor: AP
File Nama: RC_150_2 geuPhysiso
Analysis Information
I RC_150.2 Waight 0.1886,
J L]
Mame ZEGUT_AKTIVASI N
Analysis
Data ID  {7005a100-0e52- 4 13- 9040- 26044 Tad 1a0d}
Analysie Profile M2 full isctherm
Operator AP Date OW202026 Duration  £80950
Ingirumant 5t4 on NOVA 800 [sin: 1050051655] Firmwara 103
Ambiant Temp. 2643c Void Volume Mode NOVA Mode Cell ID AZFR2
Sample Volume 0.000: Sample Volume Mode Messured Cell Type @ mm with filler rod
Tharmal Dalay 180 pe Moda  Monilor
Adzorbate
Mama Miragsn Molacular Waight 28015450 Cross Saclional Area 162 Eeecus
Mon-ldesality &.588-051ma Bath Temperature 77.35«
Dagas information
Type ‘ecuum Degassing
Operator AP

Heating Heallo 150.0%C at 10,0 *Cimin then hold for 120 min

Data Raduction Paramelarns

Tharmal Transpiration no

Hama Niropsn Molecular Weight 28013 g Cross Sectional Area 162 ko
Bath Temperaturea 7735
BET Mullipsint BET Fesulls
lzotherm Branch Adsorplion
lopa 493074
Intereapt
Correlation coefl., r 0950026
C conslanl 599138
Surface area 70554 m3ig
Graph - BET Mullipoint BET
—o— BETfunction —— BeatFit
25 - 2
2ﬂ —
- ] 7
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= ] f
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rm—— T T T T T T T T T T T T T T T T
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D .4 Hasil Uji Karakteristik BET Sampel Adsorben Sesudah Adsorpsi

Granular Activated Carbon (GAC)

[BET method] BELMaster ver. 7.4.0.0
Data file GAC setelah adsorpsi-Port3.NDAT

Analysis condition C:\MicrotracBEL\BELSORP-miniX\IS\GAC setelah adsorpsi-Port3.mtd

Operator IS

Analysis date 18/07/2026

Analysis time 08:53:21

Analysis port Port3

Comment GAC setelah adsorpsi

|Leak check result(Pa/n

o

Instrument

BELSORP-miniX

S/N

332

Software version

Version 1.1.7.0

Zeolit

[BET method]

BELMaster wer. 7.4.0.0

Data file Zeolt setelgh adsorpsi-Portl.MDAT

Analysis condition C:\MicrotracBEL\BELSORP-minix\IS\Zeolit setelah adsorpsi-Portl.mitd
Operator IS

Analysis date 18/07/2026

Analysis time 15:01:25

Analysis port Portl

Comment Zeolt setelzh adsorpsi

Leak check result(Pa/n

1]

Instrument

BELSORP-minix

S/M

332

ISDFc'.'Jare VErsion

Version 1.1.7.0
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Dosen Pengampu MK Metodologi
Penelitian

%A/u

Prof. Euis Nurul Hidayah, M.T., Ph.D.

NIP./NPT. 19771023 202121 2 004

Kka Adsorpsi GAC dan Zeolit pada Kolom Fixed-Bed untuk Air Gambut

Surabaya, 26 Februari 2026
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Judul Skripsi * Kinetika Adsorpsi GAC dan Zeolit pada Kolom Fixed-Bed untuk
Air Gambut Pasca Koagulasi-Flokulasi

Tanggal Mulai

Penelitian* : 10 Maret 2026

Lokasi Penelitian** Laboratorium Riset
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penelitian.
Surabaya, 10 Maret 2026
Menyetujui,
Koor. Prodi Pembimbing 1 Pembimbing 2 Penguji 1 Penguji 2
Teknik Lingkungan
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