LAMPIRAN 1
PERHITUNGAN DATA PENELITIAN

A. Perhitungan Konversi Satuan
1. Karbon Monoksida (CO)

Diketahui  : CO =10.000 pg/m®
Ditanya : Konversi ng/m® ke ppm

. Lqo kg _ 1 - 3
Penyelesaian : 1 ms 2245 PPM atau 1 ppm = 24,45 x 1 pg/m

Sehingga,

1

10.000 £ =10.000 x —— ppm
m3 24,45

=408,9979550102 ppm

=409 ppm
2. Sulfur Dioksida (SO2)
Diketahui ~ : SO, =150 pg/m?
Ditanya : Konversi pg/m® ke ppm
jan r1 k8 —_1 = 3
Penyelesaian : 1 3~ 2245 PPM atau 1 ppm = 24,45 x 1 pg/m
Sehingga,
Hg _ 1
=6,1349693252 ppm
=6,13 ppm
3. Nitrogen Dioksida (NO2)
Diketahui ~ :NO, =200 pg/m®
Ditanya : Konversi pg/m® ke ppm
; .q g _ 1 — 3
Penyelesaian : 1 ms 2245 PPM atau 1 ppm = 24,45 x 1 pg/m
Sehingga,
HE = _t
200 — =200 x 22z PPM
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= 8,1799591002 ppm
= 8,18 ppm

4. Oksidan Fotokimia (Ox) sebagai ozon (Os3)

Diketahui :Ox =150 pg/m®
Ditanya : Konversi ng/m® ke ppm
. .qbg _ 1 - 3
Penyelesaian : 1 3~ 7225 PPM atau 1 ppm = 24,45 x 1 pg/m
Sehingga,
Hg _ 1
150 — =150 x 2245 PPM

=6,1349693252 ppm
= 6,13 ppm

5. Hidrokarbon Non Metana (NMHC)

Diketahui ~ : NMHC =160 pg/m?
Ditanya : Konversi pg/m* ke ppm
jian 18 —_1_ = 3
Penyelesaian : 1 3~ 2223 PPM atau 1 ppm = 24,45 x 1 pg/m
Sehingga,
Hg _ 1
160 — =160 x 2245 PPM
=6,5439672802 ppm
= 6,55 ppm
6. PMuo
Diketahui : PMyo =75 ug/m®
Ditanya : Konversi pg/m® ke ppm
jan c1H8 =1 = 3
Penyelesaian : 1 m3 7245 PPM atau 1 ppm = 24,45 x 1 pg/m
Sehingga,
Hg _ 1

= 3,0674846626 ppm
= 3,07 ppm
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7.

8.

PMa2s
Diketahui
Ditanya

Penyelesaian :1

Timbal (Pb)
Diketahui
Ditanya

Penyelesaian : 1

: PMgs =55 ug/m?®

: Konversi pg/m® ke ppm

Mg _
m3 24,45

Sehingga,

ug _ 1
e =95 2245 PPM

= 2,2494887526 ppm
= 2,25 ppm

:Pb =2pug/md

: Konversi pg/m® ke ppm

pg _ 1 —
m3 — 225 PPM atau 1 ppm = 24,45 x 1 pg/m
Sehingga,
Hg — 1
2 m3 =2x 24,45 ppm
= 0,081799591 ppm
= 0,08 ppm

B. Perhitungan Hasil Uji Ketebalan Membran

S ppm atau 1 ppm = 24,45 x 1 pg/m

3

3

No Variasi Ketebalan (mm) Rata-Rata
Sampel 1 2 3 (mm)

1. | 25 gr SA, tanpa PEG 400 1,7 1,6 1,5 1,60

2. | 25gr SA, 4 mL PEG 400 2,7 2,5 2,4 2,53

3. | 25gr SA, 8 mL PEG 400 2,3 2,5 2,4 2,40

4. | 50 gr SA, 4 mL PEG 400 1,7 1,6 1,5 2,03

5. | 50grSA, 8 mL PEG 400 2,5 2,4 2,4 2,43
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1. 25¢gr SA, tanpa PEG 400

Penyelesaian

1,7 +1,6 +1,5

=1,60 mm

2,7+2,5+2,4

=2,53 mm
3

2,3 42,5424 _

Diketahui cdi =1,7mm
d2 =16mm
d3 =15mm
Ditanya : Rata-Rata Ketebalan?
Penyelesaian : Ketebalan = d1+azds -
2. 259gr SA, 4 mL PEG 400
Diketahui tdi =2,7mm
d =25mm
d3  =24mm
Ditanya : Rata-Rata Ketebalan?
Penyelesaian : Ketebalan = a +d32 4 -
3. 259gr SA, 8 mL PEG 400
Diketahui cdi =2,3mm
d2 =25mm
d3 =24mm
Ditanya . Rata-Rata Ketebalan?
Penyelesaian : Ketebalan = 21 +az+ds
4. 50gr SA, 4 mL PEG 400
Diketahui :di =19mm
d =22mm
d3  =2,0mm
Ditanya . Rata-Rata Ketebalan?

= 2,40 mm

1,9+2,2+2,0

3

d1l+d2 +d3
: Ketebalan = =

=2,03 mm
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5. 50 gr SA, 8 mL PEG 400

Diketahui cdi =25mm

d2 =24mm

d3 =2,4mm
Ditanya . Rata-Rata Ketebalan?

_dl+d2+d3 _ 2,5+2,4+24

Penyelesaian : Ketebalan

C. Perhitungan Hasil Uji Kuat Tarik Membran
1. 25¢gr SA, tanpa PEG 400
Diketahui : Ketebalan =1,60 mm

Lebar =28 mm

Luas Permukaan (A) = 1,60 mm x 28 mm = 44,8 mm?

F =170 N
Ditanya : Kuat Tarik (0)?

170

Penyelesaian : Kuat Tarik (o) = ZT vy 3,7946 Mpa

2. 25gr SA, 4 mL PEG 400
Diketahui : Ketebalan =253 mm

Lebar =22 mm

Luas Permukaan (A) = 2,53 mm x 22 mm = 55,66 mm?

F =42 N
Ditanya : Kuat Tarik (0)?
Penyelesaian : Kuat Tarik (o) = g = 55426 = 0,7546 Mpa

3. 25gr SA, 8 mL PEG 400
Diketahui : Ketebalan =24 mm

Lebar =37 mm

Luas Permukaan (A) = 2,4 mm x 37 mm = 88,8 mm?

=2,43 mm
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F =46 N
Ditanya : Kuat Tarik (0)?
Penyelesaian : Kuat Tarik (o) = g = % =0,5180 Mpa

50 gr SA, 4 mL PEG 400
Diketahui : Ketebalan =2,03 mm

Lebar =33 mm

Luas Permukaan (A) = 2,03 mm x 33 mm = 66,99 mm?

F =195N
Ditanya : Kuat Tarik (0)?
Penyelesaian : Kuat Tarik (o) = e 0,2911 Mpa
A 66,99

50 gr SA, 8 mL PEG 400
Diketahui : Ketebalan =243 mm

Lebar =31 mm

Luas Permukaan (A) = 2,43 mm x 31 mm = 75,33 mm?

F =6,6 N
Ditanya : Kuat Tarik (0)?
Penyelesaian : Kuat Tarik (o) = % = 756':3 =0,0876 Mpa

D. Perhitungan Hasil Uji Elongasi Membran

1.

25 gr SA, tanpa PEG 400

Diketahui . Elastisitas (E) =57,908 Mpa
Kuat Tarik (o) = 3,7946 Mpa
Ditanya : Elongasi (€)?

o

Penyelesaian : Modulus Elastisitas (E) = z
3,7946

57,908

€= g X 100% = x 100% = 6,55%
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2. 259r SA, 4 mL PEG 400

Diketahui . Elastisitas (E) =4,6691 Mpa
Kuat Tarik (o) =0,7546 Mpa
Ditanya : Elongasi (€)?

(o)

Penyelesaian : Modulus Elastisitas (E) = <

o 0,7546

€= _ X 100% = —— x 100% = 16,16%

4,6691

3. 259r SA, 8 mL PEG 400

Diketahui . Elastisitas (E) = 6,1004 Mpa
Kuat Tarik (o) =0,5180 Mpa
Ditanya : Elongasi (€)?

(o)

Penyelesaian : Modulus Elastisitas (E) = <

€= 2 x100% = =22 x 100% = 8,49%
4. 50gr SA, 4 mL PEG 400
Diketahui . Elastisitas (E) =6,9303 Mpa
Kuat Tarik (o) =0,2911 Mpa
Ditanya : Elongasi (€)?

o

Penyelesaian : Modulus Elastisitas (E) = <

X 100% = 4,20%

0,2911
6,9303

e=gx100%=

5. 50 gr SA, 8 mL PEG 400

Diketahui . Elastisitas (E) =1,6631 Mpa
Kuat Tarik (o) =0,0876 Mpa
Ditanya : Elongasi (€)?

o

Penyelesaian : Modulus Elastisitas (E) = z

x 100% = 5,27%

0,0876
1,6631

e=§x100%=



E. Perhitungan Hasil Uji Daya Serap Air

Wa | 25gr | Daya | 259gr | Daya | 259gr | Daya | 50gr | Daya | 50gr | Daya
ktu SA, Serap | SA,4 | Serap | SA,8 | Serap | SA,4 | Serap | SA, 8 | Serap
(me | tanpa | Air mL Air mL Air mL Air mL Air
nit) | PEG (%) PEG (%) PEG (%) PEG (%) | PEG | (%)
400 400 400 400 400
(gr) (gr) (gr) (gr) (gr)
W, | 0,2278 - 0,2893 - 0,4578 - 0,3506 - 0,3138 -

5 0,2553 | 12,07 | 0,3463 | 19,70 | 0,4983 | 8,85 | 0,3909 | 11,49 |0,3912 | 22,90
10 | 0,2756 | 20,98 | 0,3921 | 35,53 | 0,5160 | 12,71 | 0,4544 | 29,61 | 0,4319 | 35,69
15 | 0,2968 | 30,29 | 0,4294 | 48,42 | 0,5290 | 15,55 | 0,4942 | 40,96 | 0,4706 | 47,85
20 | 0,3138 | 37,75 | 0,4779 | 65,19 | 0,5413 | 18,24 | 0,5358 | 52,82 | 0,4730 | 48,60
25 | 0,3295 | 44,64 | 0,5110 | 76,63 | 0,5960 | 30,19 | 0,5771 | 64,60 | 0,5338 | 67,70
30 | 0,3453 | 51,58 | 0,5360 | 85,27 | 0,6139 | 34,10 | 0,6139 | 75,10 | 0,5788 | 81,84
35 | 0,3627 | 59,22 | 0,5598 | 93,50 | 0,6658 | 45,43 | 0,6548 | 86,77 | 0,6351 | 99,53
40 | 0,3782 | 66,02 | 0,5747 | 98,65 | 0,7386 | 61,34 | 0,6835 | 94,95 | 0,6571 | 106,44
45 | 0,3944 | 73,13 | 0,5811 | 100,8 | 0,7972 | 74,37 | 0,7129 | 103,34 | 0,6827 | 114,48

6
50 | 0,4073 | 78,80 | 0,6004 | 107,5 | 0,8415 | 83,81 | 0,7449 | 112,46 | 0,7006 | 120,11
3
55 | 0,4275 | 87,66 | 0,6028 | 108,3 | 0,9268 | 102,4 | 0,7677 | 118,97 | 0,7336 | 130,47
6 5
60 | 0,4390 | 92,71 | 0,6110 | 111,2 | 0,9902 | 116,3 | 7827 | 123,25 |0,7534 | 136,69
0 0
1. 25gr SA, tanpa PEG 400
a. 5 Menit
Diketahui W, =0,2278 gr
W1 =0,2553 gr
Ditanya : Daya Serap Air (%)?
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d.

€.

Penyelesaian

10 Menit
Diketahui

Ditanya

Penyelesaian

15 Menit
Diketahui

Ditanya

Penyelesaian

20 Menit
Diketahui

Ditanya

Penyelesaian

25 Menit
Diketahui

Ditanya

: DSA (%)

‘DSA (%) =Ly 100%
Wo
_ (0,2553-0,2278)
- 0,2278
W, =0,2278 gr

W1 = 0,2756 gr

: Daya Serap Air (%)?

_ (W1-Wo)
T wo

_ (0,2756—0,2278)
a 0,2278

x 100%

W, =0,2278 gr

W1 =0,2968 gr
: Daya Serap Air (%)?
'DSA (%) =%y 100%
Wo
_ (0,2968-0,2278)
B 0,2278
W, =0,2278 gr
W: =0,3138gr
: Daya Serap Air (%)?
“DSA (%) =W 5 100%
Wo
_ (0,3138-0,2278)
B 0,2278

W, =0,2278 gr

Wi =0, 3295 gr

: Daya Serap Air (%)?

x 100% = 12,07%

x 100% = 20,98%

x 100% = 30,29%

x 100% = 37,75%
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f.

g.

h.

Penyelesaian

30 Menit
Diketahui

Ditanya

Penyelesaian

35 Menit
Diketahui

Ditanya

Penyelesaian

40 Menit
Diketahui

Ditanya

Penyelesaian

45 Menit
Diketahui

Ditanya

‘DSA (%) =Ly 100%
Wo
_ (0,3295-0,2278)
- 0,2278
W, =0,2278 gr
Wi =0,3453 gr
: Daya Serap Air (%)?
“DSA (%) =2 5 100%
Wo
_ (0,3453-0,2278)
B 0,2278

W, =0,2278 gr

W: =0,3627 gr
: Daya Serap Air (%)?
'DSA (%) =%y 100%
Wo
_ (0,3627-0,2278)
B 0,2278
W, =0,2278 gr
W; =0,3782gr
: Daya Serap Air (%)?
“DSA (%) =W 5 100%
Wo
_ (0,3782-0,2278)
B 0,2278

W, =0,2278 gr

Wi =0,3944 gr

: Daya Serap Air (%)?

x 100% = 44,64%

x 100% = 51,58%

x 100% = 59,22%

x 100% = 66,02%
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j.

Penyelesaian

50 Menit
Diketahui

Ditanya

Penyelesaian

55 Menit
Diketahui

Ditanya

Penyelesaian

60 Menit
Diketahui

Ditanya

Penyelesaian

: DSA (%)

- DSA (%)

: DSA (%)

‘DSA (%) =Ly 100%
Wo
_ (0,3944-0,2278)
- 0,2278
W, =0,2278 gr

W1 =0,4073 gr

: Daya Serap Air (%)?

_ (W1-Wo)
T wo

_ (0,4073-0,2278)
- 0,2278

x 100%

Wo =0,2278 gr

W1 =0,4275gr

: Daya Serap Air (%)?

_ (W1-Wo)
- Wo

_ (0,4275-0,2278)
- 0,2278

x 100%

W, =0,2278 gr

W1 =0,4390 gr

: Daya Serap Air (%)?

_ (W1i-wo)
Wo

_ (0,4390—0,2278)

x 100%

= —— =% 100% = 92,71%

0,2278

x 100% = 73,13%

x 100% = 78,80%

x 100% = 87,66%
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2. 259r SA, 4 mL PEG 400
a. 5 Menit

d.

Diketahui

Ditanya

Penyelesaian

10 Menit
Diketahui

Ditanya

Penyelesaian

15 Menit
Diketahui

Ditanya

Penyelesaian

20 Menit
Diketahui

Ditanya

Penyelesaian

W, =0,2893 gr
W: =0,3463 gr
: Daya Serap Air (%)?
‘DSA (%) ="y 100%
Wo
_ (0,3463-0,2893)
B 0,2893
W, =0,2893 gr
W: =0,3921gr
: Daya Serap Air (%)?
"DSA (%) =2 5 100%
Wo
_ (0,3921-0,2893)
B 0,2893
W, =0,2893 gr
Wi =0,429 gr
: Daya Serap Air (%)?
'DSA (%) =" 100%
Wo
_ (0,4294-0,2893)
B 0,2893
W, =0,2893 gr
W: =0,4779 gr
: Daya Serap Air (%)?
“DSA (%) =) 5 100%
Wo
— (0,4779-0,2893)
B 0,2893

x 100% = 19,70%

x 100% = 35,53%

x 100% = 48,42%

% 100% = 65,19%
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e. 25 Menit
Diketahui

Ditanya

Penyelesaian

f. 30 Menit
Diketahui

Ditanya

Penyelesaian

g. 35 Menit
Diketahui

Ditanya

Penyelesaian

h. 40 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

: DSA (%)

W, =0,2893 gr

Wi =0,5110 gr

: Daya Serap Air (%)?

x 100%

_ (W1-Wo)
B Wo

_ (0,5110-0,2893)
- 0,2893

W, =0,2893 gr
Wi =0,5360 gr
: Daya Serap Air (%)?
"DSA (%) =) 5 100%
Wo
_ (0,5360—0,2893)
B 0,2893
W, =0,2893 gr
W1 =0,5598 gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,5598-0,2893)
B 0,2893
W, =0,2893 gr

W1 =0,5747 gr

: Daya Serap Air (%)?

_ (W1i-wo)
- Wo

_ (0,5747-0,2893)
- 0,2893

x 100%

x 100% = 76,63%

x 100% = 85,27%

x 100% = 93,50%

x 100% = 98,65%
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45 Menit
Diketahui

Ditanya

Penyelesaian

50 Menit
Diketahui

Ditanya

Penyelesaian

55 Menit
Diketahui

Ditanya

Penyelesaian

60 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

: DSA (%)

W, =0,2893 gr

Wi =0,5811 gr

: Daya Serap Air (%)?

_ (Wi-wo)
Wo

x 100%

_ (0,5811-0,2893)
0,2893

W, =0,2893 gr
Wi =0,6004 gr
: Daya Serap Air (%)?
"DSA (%) =) 5 100%
Wo
_ (0,6004—0,2893)
B 0,2893
W, =0,2893 gr
W1 =0,6028 gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,6028-0,2893)
B 0,2893
W, =0,2893 gr

Wi =0,6110gr

: Daya Serap Air (%)?

_ (W1i-wo)
- Wo

_ (0,6110-0,2893)
- 0,2893

x 100%

x 100% = 1%

x 100% = 107,53%

x 100% = 108,36%

x 100% = 111,20%
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3. 259r SA, 8 mL PEG 400

a. 5 Menit
Diketahui

Ditanya

Penyelesaian

b. 10 Menit
Diketahui

Ditanya

Penyelesaian

c. 15 Menit
Diketahui

Ditanya

Penyelesaian

d. 20 Menit
Diketahui

Ditanya

Penyelesaian

: DSA (%)

Wo =0,4578 gr

W: =0,4983 gr

: Daya Serap Air (%)?

_ (W1-wo)
Nz
_ (0,4983-0,4578)
T oas7s

x 100%

x 100% = 8,85%

W1 =0,5160 gr
: Daya Serap Air (%)?
- DSA (%) = M x 100%
Wo
— (05160-04578) 10006 = 12,71%
0,4578 ’
W, =0,4578 gr
W =0,5290 gr
: Daya Serap Air (%)?
- DSA (%) = M x 100%
Wo
= (05290-04578) , 10094 = 15,55%
0,4578 ’

‘W, =0,4578 gr

W: =0,5413 gr

: Daya Serap Air (%)?
. DSA (%) = M X 100%
Wo
= 05213-92578) x 100% = 18,24%
0,4578 ’
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e.

g.

h.

25 Menit
Diketahui

Ditanya

Penyelesaian

30 Menit
Diketahui

Ditanya

Penyelesaian

35 Menit
Diketahui

Ditanya

Penyelesaian

40 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

: DSA (%)

"W, =0,4578gr

Wi =0,5960 gr

: Daya Serap Air (%)?

_ (Wi-wo)
Wo

x 100%

_ (0,5960—0,4578)
0,4578

W, =0,4578 gr

W: =0,6139gr

: Daya Serap Air (%)?

_ (W1-Wo)
Wo

x 100%

_ (0,6139-0,4578)
0,4578

‘W, =0,4578gr

W: =0,6658 gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,6658—0,4578)
B 0,4578
W, =0,4578 gr
W: =0,7386 gr
: Daya Serap Air (%)?
“DSA (%) =) 5 100%
Wo
_ (0,7386—0,4578)
B 0,4578

% 100% = 30,19%

x 100% = 34,10%

x 100% = 45,43%

x 100% = 61,34%
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45 Menit
Diketahui

Ditanya

Penyelesaian

50 Menit
Diketahui

Ditanya

Penyelesaian

55 Menit
Diketahui

Ditanya

Penyelesaian

60 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

: DSA (%)

"W, =0,4578gr

Wi =0,7972 gr

: Daya Serap Air (%)?

_ (Wi-wo)
Wo

x 100%

_(0,7972-0,4578)
0,4578

W, =0,4578 gr

W: =0,8415¢r

: Daya Serap Air (%)?

_ (W1-Wo)
T wo

_ (0,8415-0,4578)
- 0,4578

x 100%

‘W, =0,4578gr

Wi =0,9268 gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,9268-0,4578)
B 0,4578
W, =0,4578 gr
Wi =0,9902 gr
: Daya Serap Air (%)?
“DSA (%) =) 5 100%
Wo
_ (0,9902-0,4578)
B 0,4578

x 100% = 74,37%

x 100% = 83,81%

x 100% = 102,45%

x 100% = 116,30%
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4. 50gr SA, 4 mL PEG 400
a. 5 Menit

d.

Diketahui

Ditanya

Penyelesaian

10 Menit
Diketahui

Ditanya

Penyelesaian

15 Menit
Diketahui

Ditanya

Penyelesaian

20 Menit
Diketahui

Ditanya

Penyelesaian

W, =0,3506 gr
Wi =0,3909 gr
: Daya Serap Air (%)?
‘DSA (%) ="y 100%
Wo
_ (0,3909-0,3506)
B 0,3506
W, =0,3506 gr
Wi =0,4544 gr
: Daya Serap Air (%)?
"DSA (%) =2 5 100%
Wo
_ (0,4544-0,3506)
B 0,3506
W, =0,3506 gr
Wi =0,4942 gr
: Daya Serap Air (%)?
'DSA (%) =" 100%
Wo
_ (0,4942-0,3506)
B 0,3506
W, =0,3506 gr
W: =0,5358 gr
: Daya Serap Air (%)?
“DSA (%) =) 5 100%
Wo
— (0,5358-0,3506)
B 0,3506

x 100% = 11,49%

x 100% = 29,61%

x 100% = 40,96%

x 100% = 52,82%
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e.

g.

h.

25 Menit
Diketahui

Ditanya

Penyelesaian

30 Menit
Diketahui

Ditanya

Penyelesaian

35 Menit
Diketahui

Ditanya

Penyelesaian

40 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

W, =0,3506 gr

Wi =0,5771gr

: Daya Serap Air (%)?

_ (Wi-wo)
Wo

x 100%

_ (0,5771-0,3506)
0,3506

W, =0,3506 gr
W: =0,6139 gr
: Daya Serap Air (%)?
"DSA (%) =) 5 100%
Wo
_ (0,6139-0,3506)
B 0,3506
W, =0,3506 gr
W: =0,6548 gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,6548-0,3506)
B 0,3506
W, =0,3506 gr
W: =0,6835¢r
: Daya Serap Air (%)?
“DSA (%) =) 5 100%
Wo
_ (0,6835-0,3506)
B 0,3506

x 100% = 64,60%

x 100% = 75,10%

x 100% = 86,77%

x 100% = 94,95%
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45 Menit
Diketahui

Ditanya

Penyelesaian

50 Menit
Diketahui

Ditanya

Penyelesaian

55 Menit
Diketahui

Ditanya

Penyelesaian

60 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

: DSA (%)

W, =0,3506 gr

Wi =0,7129 gr

: Daya Serap Air (%)?

_ (Wi-wo)
Wo

x 100%

_(0,7129-0,3506)
0,3506

W, =0,3506 gr

Wi =0,7449 gr

: Daya Serap Air (%)?

_ (W1-Wo)

: DSA (%) x 100%
Wo
_ (0,7449-0,3506)
B 0,3506
W, =0,3506 gr
W: =0,7677gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,7677-0,3506)
B 0,3506
W, =0,3506 gr

W1 =0,7827 gr

: Daya Serap Air (%)?

_ (W1i-wo)
- Wo

_ (0,7827-0,3506)
- 0,3506

x 100%

x 100% = 103,34%

x 100% = 112,46%

x 100% = 118,97%

x 100% = 123,25%
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5. 50 gr SA, 8 mL PEG 400
a. 5 Menit

d.

Diketahui

Ditanya

Penyelesaian

10 Menit
Diketahui

Ditanya

Penyelesaian

15 Menit
Diketahui

Ditanya

Penyelesaian

20 Menit
Diketahui

Ditanya

Penyelesaian

W, =0,3183 gr
W: =0,3912gr
: Daya Serap Air (%)?
‘DSA (%) ="y 100%
Wo
_ (0,3912-0,3183)
B 0,3183
W, =0,3183¢r
W; =0,4319 gr
: Daya Serap Air (%)?
"DSA (%) =2 5 100%
Wo
_ (0,4319-0,3183)
B 0,3183
W, =0,3183 gr
W =0,4706 gr
: Daya Serap Air (%)?
'DSA (%) =" 100%
Wo
_ (0,4706-0,3183)
B 0,3183
W, =0,3183gr
W: =0,47300r
: Daya Serap Air (%)?
“DSA (%) =) 5 100%
Wo
— (04730-0,3183)
B 0,3183

x 100% = 22,90%

x 100% = 35,69%

x 100% = 47,85%

x 100% = 48,60%
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e.

g.

h.

25 Menit
Diketahui

Ditanya

Penyelesaian

30 Menit
Diketahui

Ditanya

Penyelesaian

35 Menit
Diketahui

Ditanya

Penyelesaian

40 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

: DSA (%)

W, =0,3183 gr

Wi =0,5338 gr

: Daya Serap Air (%)?

_ (Wi-wo)
Wo

x 100%

_ (0,5338-0,3183)
0,3183

W, =0,3183 gr
W: =0,5788 gr
: Daya Serap Air (%)?
"DSA (%) =) 5 100%
Wo
_ (0,5788-0,3183)
B 0,3183
W, =0,3183gr
W1 =0,6351gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,6351-0,3183)
B 0,3183
W, =0,3183gr

Wi =0,6571gr

: Daya Serap Air (%)?

_ (W1i-wo)
- Wo

_ (0,6571-0,3183)
- 0,3183

x 100%

x 100% = 67,70%

x 100% = 81,84%

x 100% = 99,53%

x 100% = 106,44%
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45 Menit
Diketahui

Ditanya

Penyelesaian

50 Menit
Diketahui

Ditanya

Penyelesaian

55 Menit
Diketahui

Ditanya

Penyelesaian

60 Menit
Diketahui

Ditanya

Penyelesaian

- DSA (%)

: DSA (%)

W, =0,3183 gr

Wi =0,6827 gr

: Daya Serap Air (%)?

_ (Wi-wo)
Wo

x 100%

_ (0,6827-0,3183)
0,3183

W, =0,3183 gr
W: =0,7006 gr
: Daya Serap Air (%)?
"DSA (%) =) 5 100%
Wo
_ (0,7006—0,3183)
B 0,3183
W, =0,3183gr
W: =0,7336 gr
: Daya Serap Air (%)?
'DSA (%) =9 100%
Wo
_ (0,7336—0,3183)
B 0,3183
W, =0,3183gr

Wi =0,7534 gr

: Daya Serap Air (%)?

_ (W1i-wo)
- Wo

_ (0,7534-0,3183)
- 0,3183

x 100%

x 100% = 114,48%

x 100% = 120,11%

x 100% = 130,47%

x 100% = 136,69%
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F. Perhitungan Hasil Uji Biodegradabilitas

W, | 0,2452 - 0,2560 - 0,4407 - 0,2720 - 0,3037 -
1 0,2269 | 8,07 | 0,2323 | 10,20 | 0,3937 | 11,94 | 0,2514 | 8,19 |0,2802 | 8,39
2 0,2112 | 16,14 | 0,2165 | 18,24 | 0,3642 | 21,00 | 0,2325 | 16,99 | 0,2598 | 16,89
3 0,2025 | 21,09 | 0,2020 | 26,73 | 0,3317 | 32,86 | 0,2192 | 24,09 | 0,2482 | 22,36
4 | 01899 | 29,12 | 0,1774 | 44,23 | 0,2999 | 46,95 | 0,1932 | 40,64 | 0,2193 | 38,49
5 0,1749 | 40,19 | 0,1565 | 63,58 | 0,2661 | 65,61 | 0,1783 | 52,55 | 0,1974 | 53,85
6 0,1491 | 64,45 | 0,1404 | 82,34 | 0,2399 | 83,70 | 0,1554 | 75,03 | 0,1753 | 73,25
7 0,1397 | 75,52 | 0,1306 | 96,02 | 0,2216 | 98,87 | 0,1448 | 87,85 | 0,1609 | 88,75
1. 25gr SA, tanpa PEG 400
a. Hari ke-1
Diketahui W, =0,2425gr
W: =0,2269 gr
Ditanya : Biodegradabilitas (%)?
Penyelesaian : B(%) (W';/ ") % 100%
= Q22222 X 100% = 8,07%
b. Hari ke-2
Diketahui W,  =0,2425gr
W: =0,2112 gr
Ditanya : Biodegradabilitas (%)?
Penyelesaian  : B(%) (W‘;V "1 % 100%
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C.

Hari ke-3
Diketahui

Ditanya

Penyelesaian

Hari ke-4
Diketahui

Ditanya

Penyelesaian

Hari ke-5
Diketahui

Ditanya

Penyelesaian

Hari ke-6
Diketahui

Ditanya

Penyelesaian

_ (0,2425-0,2112)

=————=x100% = 16,14%

0,2112

Wo =0,2425gr
W1 =0,2025 gr
: Biodegradabilitas (%)?
- B(%) = WO W) » 100%
w1
_ (0,2425-0,2025)
B 0,2025
Wo =0,2425gr
W1 =0,1899 gr
: Biodegradabilitas (%)?
- B(%) = W=D » 100%
wi
_ (0,2425-0,1899)
B 0,1899

Wo =0,2425gr

W1 =0,1749 gr
: Biodegradabilitas (%)?
- B(%) = WO WD) 4 100%
w1
_ (0,2425-0,1749)
B 0,1749
Wo =0,2425gr
W1 =0,1491 gr
: Biodegradabilitas (%)?
- B(%) = WO WD) » 100%
w1

x 100% = 21,09%

x 100% = 29,12%

x 100% = 40,19%
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g. Hari ke-7
Diketahui

Ditanya

Penyelesaian

_ (0,2425-0,1491)

=—————=x100% = 64,45%

0,1491

2. 259r SA, 4 mL PEG 400

a. Hari ke-1
Diketahui

Ditanya

Penyelesaian

b. Hari ke-2
Diketahui

Ditanya

Penyelesaian

c. Hari ke-3
Diketahui

Ditanya

Wo =0,2425gr
W: =0,1397 gr
: Biodegradabilitas (%)?
- B(%) = WO W) » 100%
w1
_ (0,2425-0,1397)
B 0,1397
W, =0,2560 gr
W: =0,2323 gr
: Biodegradabilitas (%)?
- B(%) = W=D » 100%
wi
_ (0,2560-0,2323)
B 0,2323
W, =0,2560 gr
W1 =0,2165 gr
: Biodegradabilitas (%)?
- B(%) = WO WD) 4 100%
w1
— (0,2560-0,2165)
B 0,2165
W, =0,2560 gr
W1 =0,2020 gr

: Biodegradabilitas (%)?

x 100% = 75,52%

x 100% = 10,20%

x 100% = 18,24%
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Penyelesaian

. Hari ke-4

Diketahui

Ditanya

Penyelesaian

Hari ke-5
Diketahui

Ditanya

Penyelesaian

Hari ke-6
Diketahui

Ditanya

Penyelesaian

Hari ke-7
Diketahui

Ditanya

_ (Wo-w1)

: B(%) x 100%
w1
_ (0,2560-0,2020)
- 0,2020
W, =0,2560 gr
W1 =0,1774 gr

: Biodegradabilitas (%)?

_ (Wo-w1)

: B(%) x 100%
wi
_ (0,2560—0,1774)
B 0,1774
W, =0,2560 gr
W1 =0,1565 gr
: Biodegradabilitas (%)?
- B(%) = WO WD) 4 100%
w1
_ (0,2560—0,1565)
B 0,1565
W, =0,2560 gr
W1 =0,1404 gr
: Biodegradabilitas (%)?
- B(%) = WO WD) » 100%
w1
_ (0,2560—0,1404)
B 0,1404
W, =0,2560 gr
W: =0,1306 gr

: Biodegradabilitas (%)?

x 100% = 26,73%

x 100% = 44,23%

x 100% = 63,58%

x 100% = 82,34%
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Penyelesaian

_ (Wo-w1)
T owi

_ (0,2560—0,1306)
- 0,1306

- B(%) x 100%

3. 25gr SA, 8 mL PEG 400

a. Hari ke-1
Diketahui

Ditanya

Penyelesaian

b. Hari ke-2
Diketahui

Ditanya

Penyelesaian

c. Hari ke-3
Diketahui

Ditanya

Penyelesaian

d. Hari ke-4
Diketahui

Wo =0,4404 gr
Wi =0,3937 gr
: Biodegradabilitas (%)?

- B(%) = W=D » 100%
wi
_ (0,4404-0,3937)
B 0,3937
W, =0,4404 gr
W1 =0,3642gr
: Biodegradabilitas (%)?
- B(%) = WO W) 4 100%
w1
_ (0,4404—0,3642)
B 0,3642
W, =0,4404 gr
W; =0,3317 gr
: Biodegradabilitas (%)?
: B(%) = &0 % 100%
wi
_ (0,4404-0,3317)
B 0,3317
W, =0,4404 gr
Wi =0,2999 gr

x 100% = 96,02%

x 100% = 11,94%

x 100% = 21,00%

x 100% = 32,86%
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Ditanya

Penyelesaian

Hari ke-5
Diketahui

Ditanya

Penyelesaian

Hari ke-6
Diketahui

Ditanya

Penyelesaian

Hari ke-7
Diketahui

Ditanya

Penyelesaian

: B(%)

: Biodegradabilitas (%)?

_ (Wo-w1)
w1

x 100%

_ (0,4404-0,2999)
0,2999

Wo =0,4404 gr

W;: =0,2661 gr
: Biodegradabilitas (%)?
- B(%) = W=D » 100%
wi
_ (0,4404-0,2661)
B 0,2661
W, =0,4404 gr
Wi =0,2399 gr
: Biodegradabilitas (%)?
- B(%) = WO W) 4 100%
w1
_ (0,4404-0,2399)
B 0,2399
W, =0,4404 gr
W: =0,2216 gr
: Biodegradabilitas (%)?
- B(%) = WD » 100%
wi
_ (0,4404—0,2216)
B 0,2216

x 100% = 46,95%

x 100% = 65,61%

x 100% = 83,70%

x 100% = 98,87%
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4. 509r SA, 4 mL PEG 400

a. Hari ke-1
Diketahui

Ditanya

Penyelesaian

b. Hari ke-2
Diketahui

Ditanya

Penyelesaian

c. Hari ke-3
Diketahui

Ditanya

Penyelesaian

d. Hari ke-4
Diketahui

Ditanya

Penyelesaian

: B(%)

W, =0,2720 gr

W: =0,2514 gr

: Biodegradabilitas (%)?

_ (Wo-w1)
w1

x 100%

_(0,2720-0,2514)
0,2514

W, =0,2720 gr

Wi =0,2325¢gr
: Biodegradabilitas (%)?
- B(%) = W=D » 100%
wi

_ (0,2720-0,2325)
0,2325

W, =0,2720 gr

Wi =0,2192 gr
: Biodegradabilitas (%)?
- B(%) = WO WD) 4 100%
w1
_ (0,2720-0,2192)
B 0,2192
W, =0,2720 gr
Wi =0,1932gr
: Biodegradabilitas (%)?
- B(%) = WD » 100%
wi
_ (0,2720-0,1932)
B 0,1932

% 100% = 8,19%

x 100% = 16,99%

x 100% = 24,09%

x 100% = 40,64%
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e.

Hari ke-5
Diketahui

Ditanya

Penyelesaian

Hari ke-6
Diketahui

Ditanya

Penyelesaian

Hari ke-7
Diketahui

Ditanya

Penyelesaian

: B(%)

: B(%)

: B(%)

W, =0,2720 gr

W: =0,1783 gr

: Biodegradabilitas (%)?

_ (Wo-w1)
T owi

_ (0,2720-0,1783)
- 0,1783

x 100%

W, =0,2720 gr

W: =0,1554 gr

: Biodegradabilitas (%)?

_ (Wo-w1)
T w1
_(0,2720-0,1554)
- 0,1554

x 100%

W, =0,2720 gr

Wi =0,1448 gr

: Biodegradabilitas (%)?

x 100%

_ (Wo-w1)
w1

_ (0,2720—0,1448)
- 0,1448

5. 50 gr SA, 8 mL PEG 400

a.

Hari ke-1
Diketahui

Ditanya

Penyelesaian

W, =0,3037 gr
Wi =0,2802 gr
: Biodegradabilitas (%)?
- B(%) = WD » 100%
wi
_ (0,3037-0,2802)
B 0,2802

x 100% = 52,55%

% 100% = 75,03%

x 100% = 87,85%

% 100% = 8,39%
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b. Hari ke-2

Diketahui

Ditanya

Penyelesaian

Hari ke-3
Diketahui

Ditanya

Penyelesaian

. Hari ke-4

Diketahui

Ditanya

Penyelesaian

Hari ke-5
Diketahui

Ditanya

Penyelesaian

: B(%)

: B(%)

: B(%)

W, =0,3037 gr

W1 =0,2598 gr

: Biodegradabilitas (%)?

_ (Wo-w1)
T owi

_ (0,3037-0,2598)
- 0,2598

x 100%

W, =0,3037 gr

Wi =0,2482gr

: Biodegradabilitas (%)?

_ (Wo-w1)

: B(%) x 100%
w1
_(0,3037-0,2482)
- 0,2482
W, =0,3037 gr

Wi =0,2193 gr

: Biodegradabilitas (%)?

= Wo-W1) » 100%
w1

_ (0,3037-0,2193)
0,2193

W, =0,3037 gr

Wi =0,1974gr

: Biodegradabilitas (%)?

_ (Wo-w1)
T owi

_ (0,3037-0,1974)
- 0,1974

x 100%

x 100% = 16,89%

x 100% = 22,36%

x 100% = 38,49%

x 100% = 53,85%
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f. Hari ke-6
Diketahui

Ditanya

Penyelesaian

g. Hari ke-7
Diketahui

Ditanya

Penyelesaian

: B(%)

W, =0,3037 gr
W: =0,1753 gr
: Biodegradabilitas (%)?
- B(%) = WO WD) 4 100%
w1
_ (0,3037-0,1753)
B 0,1753
W, =0,3037 gr
W: =0,1609 gr

: Biodegradabilitas (%)?

_ (Wo-w1)
T w1
_(0,3037-0,1609)
- 0,1609

x 100%

G. Perhitungan Hasil Uji Efektivitas

x 100% = 73,25%

x 100% = 88,75%

Variasi Input 15 Menit 30 Menit 45 Menit 60 Menit

Sampel 1 2 1 2 1 2 1 2 1 2
25 gr SA, tanpa PEG 1109 | 1221 | 282 | 286 | 313 | 318 | 338 | 340 | 363 | 374
259rSA, 4 mLPEG 400 | 1273 | 1176 | 143 | 162 | 172 | 173 | 174 | 174 | 183 | 187
259gr SA, 8 mL PEG 400 | 1115 | 1208 | 137 | 152 | 184 | 187 | 200 | 230 | 232 | 252
50grSA, 4 mLPEG 400 | 1084 | 1293 | 219 | 223 | 236 | 242 | 256 | 257 | 292 | 298
50 gr SA, 8 mL PEG 400 | 1109 | 1357 | 240 | 343 | 266 | 365 | 301 | 385 | 330 | 390
50gr SA, 4 mLPEG 600 | 1234 | 1219 | 282 | 339 | 318 | 321 | 289 | 373 | 329 | 355
50gr SA, 8 mLPEG 600 | 1155 | 1319 | 336 | 347 | 331 | 375 | 280 | 448 | 331 | 416
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1. 25gr SA, tanpa PEG 400

a. 15 Menit
Diketahui

Ditanya

Penyelesaian

b. 30 Menit
Diketahui

Ditanya

Penyelesaian

c. 45 Menit
Diketahui

Ditanya

Penyelesaian

d. 60 Menit
Diketahui

Ditanya

: CO input % 1165 ppm
COoutput = = (2824286) _ 784 ppm
: Efektivitas (%)?
: Efektivitas (%) = 2= x 100%
= M x 100% = 75,62%
1165
:COinput = = (1109+1221) _ 1165 ppm
CO output @ 315,5 ppm
: Efektivitas (%)?
. Efektivitas (%) = o2 100%
= —(“65‘315'5) x 100% = 72,92%
1165 '
: CO input (1109+1221) 1165 ppm
CO output = (3384310) _ 339 ppm
. Efektivitas (%)?
: Efektivitas (%) = 22 % 100%
= M x 100% = 70,90%
1165
:COinput = = (1109+1221) _ 1165 ppm
CO output @ =368,5 ppm
. Efektivitas (%)?
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Cl Cc2

Penyelesaian : Efektivitas (%) = x 100%

_ M x 100% = 68,37%

1165
2. 25gr SA, 4 mL PEG 400
a. 15 Menit
Diketahui :COinput = m =1224,5 ppm
CO output = [1484162) _ 152,5 ppm
Ditanya . Efektivitas (%)?
Penyelesaian . Efektivitas (%) = o2 100%
= M x 100% = 87,55%
1224,5
b. 30 Menit
Diketahui : CO input = [273+1176) _ =1224,5 ppm
COoutput = = 4724173 — 172 ,5 ppm
Ditanya . Efektivitas (%)?
Penyelesaian . Efektivitas (%) = o2 100%
= —(“24'5‘”2'5) x 100% = 85,91%
1224,5
c. 45 Menit
Diketahui :COinput = m =1224,5 ppm
CO output = Q747 - 174 ppm
Ditanya . Efektivitas (%)?
Penyelesaian . Efektivitas (%) = x 100%

_ (1224,5-174)
T 12245

x 100% = 85,79%
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d. 60 Menit

_ (1273+1176) _

Diketahui : CO input =1224.5 ppm
CO output = (1834187) _ 185 ppm

Ditanya . Efektivitas (%)?

Penyelesaian . Efektivitas (%) = £12C2 « 100%

_ (1224,5-185)

x 100% = 84,89%

1224,5
3. 25¢gr SA, 8 mL PEG 400
a. 15 Menit
Diketahui : CO input @ 1161,5 ppm
COoutput = @ = 1445 ppm
Ditanya . Efektivitas (%)?
Penyelesaian : Efektivitas (%) = 22 % 100%
= M x 100% = 87.33%
1161,5 '
b. 30 Menit
Diketahui : CO input w 1161,5 ppm
CO output = (184+187) _ =185,5 ppm
Ditanya . Efektivitas (%)?
Penyelesaian . Efektivitas (%) = 02 & 100%
- w x 100% = 84,03%
1161,5 '
c. 45 Menit
Diketahui : CO input w 1161,5 ppm
CO output = (200%230) _ 515 ppm
Ditanya : Efektivitas (%)?
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Penyelesaian

d. 60 Menit
Diketahui

Ditanya

Penyelesaian

: Efektivitas (%) =

Cl Cc2 x 100%

_ (1161,5-215)

4. 509r SA, 4 mL PEG 400

a. 15 Menit
Diketahui

Ditanya

Penyelesaian

b. 30 Menit
Diketahui

Ditanya

Penyelesaian

x 100% = 81,49%
1161,5
: CO input = Q115+1208) _ 1161,5 ppm
CO output = B324252) _ 242 ppm
. Efektivitas (%)?
: Efektivitas (%) = 2= x 100%
= w x 100% = 79.16%
1161,5
: CO input = (1084+1293) - =1188,5 ppm
CO output = 219229 _ 591 ppm
: Efektivitas (%)?
: Efektivitas (%) = 22 % 100%
= w x 100% = 81,40%
1188,5
: CO input = (1084+1293) _ =1188,5 ppm
CO output = (2364242) - 939 ppm
. Efektivitas (%)?
: Efektivitas (%) = 22 % 100%
- m x 100% = 79,89%

1188,5
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c. 45 Menit

_ (1084+1293) _

Diketahui : CO input =1188,5 ppm
CO output = (256+4257) _ = 256,5 ppm

Ditanya . Efektivitas (%)?

Penyelesaian . Efektivitas (%) = £12C2 « 100%

= M x 100% = 78,42%
1188,5
d. 60 Menit

Diketahui : CO input - (1084+1293) _ =1188,5 ppm
CO output = (292%2%) _ 595 ppm

Ditanya . Efektivitas (%)?

Penyelesaian . Efektivitas (%) = 172 « 100%

- w x 100% = 79,16%

1188,5
5. 50gr SA, 8 mL PEG 400
a. 15 Menit
Diketahui : CO input (1109+1357) 1233 ppm
CO output = (2804343) _ =291,5 ppm
Ditanya . Efektivitas (%)?
Penyelesaian . Efektivitas (%) = 02 & 100%
= “23;”2‘%15) x 100% = 76,36%
b. 30 Menit
Diketahui : CO input w = 1233 ppm
COoutput = @ =315,5 ppm
Ditanya . Efektivitas (%)?
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Penyelesaian

c. 45 Menit
Diketahui

Ditanya

Penyelesaian

d. 60 Menit
Diketahui

Ditanya

Penyelesaian

: Efektivitas (%) =

: CO input

. Efektivitas (%) =

: Efektivitas (%) =

c1-c2
1
_ (1233-315,5)
a 1233

x 100%

_ (1109+1357) _

1233 ppm

_ (301+385)

CO output =343 ppm

 Efektivitas (%)?

c1-C2

c1
_ (1233-343)
T 1233

x 100%

x 100% = 72,18%

_ (1109+1357) _

: CO input —— —— =1233 ppm

_ (330+4390) _

CO output 360 ppm

. Efektivitas (%)?

c1-c2

c1
_ (1233-360)
T 1233

x 100%

x 100% = 70,80%

6. 50gr SA, 4 mL PEG 600

a. 15 Menit
Diketahui

Ditanya

Penyelesaian

:COinput =

. Efektivitas (%) =

_ (1234+1219)

=1226,5 ppm

_ (282+339) _

CO output — = 310,5 ppm

. Efektivitas (%)?

c1-C2 x 100%
c1

_ (1226,5-310,5)
1226,5

x 100% = 74,41%

x 100% = 74,68%
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b. 30 Menit

_ (1234+1219) _

Diketahui : CO input =1226,5 ppm
CO output = B184321) =319,5 ppm
Ditanya . Efektivitas (%)?
Penyelesaian . Efektivitas (%) = £12C2 « 100%
= —(“26'5‘3”’5) x 100% = 73,95%
1226,5
c. 45 Menit
Diketahui : CO input — (1234+1219) _ =1226,5 ppm
CO output = 2894373) _ 331 ppm
Ditanya . Efektivitas (%)?
Penyelesaian . Efektivitas (%) = 172 « 100%
= —(12212'5’;531) x 100% = 73,01%
d. 60 Menit
Diketahui : CO input = (123441219 _ = 1226,5 ppm
CO output = B294355) _ 34 ppm
Ditanya : Efektivitas (%)?
Penyelesaian . Efektivitas (%) = £17C2 « 100%

- w x 100% = 72,12%

1226,5
7. 50gr SA, 8 mL PEG 600
a. 15 Menit
Diketahui : CO input = (1155+1319) _ 1537 ppm
CO output @ 341,5 ppm
Ditanya : Efektivitas (%)?
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b.

C.

d.

Penyelesaian

30 Menit
Diketahui

Ditanya

Penyelesaian

45 Menit
Diketahui

Ditanya

Penyelesaian

60 Menit
Diketahui

Ditanya

Penyelesaian

: Efektivitas (%) =

Cl Cc2 x 100%

_ (1237-341,5)

737 x 100% = 72,39%
: CO input = (1S541319) 1237 ppm
COoutput = B314375) — 353 ppm
: Efektivitas (%)?
. Efektivitas (%) = o2 100%
= % x 100% = 71,46%
: CO input @ = 1237 ppm
CO output = (280+448) _ 364 ppm
. Efektivitas (%)?
: Efektivitas (%) = 22  100%
- —“231;364) x 100% = 70,57%
: CO input = (1S541319) - 1237 ppm
COoutput = = 381+416) _ 373,5 ppm
. Efektivitas (%)?
. Efektivitas (%) = 02 & 100%
= —“237‘373'5) x 100% = 69,81%

1237
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LAMPIRAN 2
DOKUMENTASI PENELITIAN

Selulosa Asetat Kulit Pisang Kepok Pembuatan Membran Selulosa Asetat

Pencetakan Membran Membran Selulosa Asetat

Bk A e

Pengujian Ketebalan Membran Analisis Gugus Fungsi Membran

Menggunakan Jangka Sorong Digital Menggunakan FTIR
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Analisis Morfologi Membran Pengujian Daya Serap Air pada
Menggunakan SEM Membran

w57 ~ e —r—

Pengujian Biodegradabilitas Membran  Pengujian Biodegradabilitas Membran

Pengujian Kuat Tarik dan Elongasi Instrumentasi Portable Gas Analyzer
Membran
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Rangkaian Tempat Penampung Asap  Pengujian Efektivitas Membran dalam
Rokok dan Tempat Membran Mereduksi Gas CO pada Asap Rokok

Membran Selulosa Asetat Sebelum Membran Selulosa Asetat Setelah

Pengaplikasian pada Asap Rokok Pengaplikasian pada Asap Rokok
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LAMPIRAN 3
HASIL PENGUJIAN

A. HASIL PENGUJIAN KUAT TARIK DAN ELONGASI

T =

A

100

Fa o
ol ‘x\ =
u —T= LI
0 1 2 3 4
Elongation mm

Tension testResult

Machine name RTisees  — TTesipe |
Straininputl .. e tiOtused | |Testspeed
(Chart speed __OFF : Machine rigidity
Point data(load) | ] 0 0| Paint data(Elong)
..... N 0 o 0 mm
[Elastic maduius anai. Inferval 1 100|instiad sample length
Load Fitch SN Origin of slongalion
| Elonp adjust Mo Break paint measuren i
Save 55 cunve Yas |
Test data l20230mnnz |Temperature | BBC
Humidity .. 60 %RH . | 11— membran_mustafidatul 1 |
JLotMo. e Preparation
Operator ema User
Comment 1 r Comment 2
TestiD=18| Widlh Thickness’ Eustemesds | Young | ilelson
TestMo| mm @ mm _ MPa MPa mm
~ 1| _28.000]  1.6000; 57.008] 57.508] 0.1000)
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Graph

e : /
: 4
N40 / =

30

20 7 P’“’r“ﬁ

10

0 - ———r

0.00 0.50 1.00 1.50 2.00 250
Elongation mm
Tension testResult
Machine name RTI series = Testtype Tension =
Strain input 1 ~Not used Test speed 30 mmmin
Chart speed_OFF Machine rigidity 0_mimikgl_
Point data{Load) 0 0 0|Point data(Elong) 0 0 0
N 0 0 0| mm 0 0 0
Elastic modulus anal. Interval 1 100 Initial sample length _ Distance 8.9 mm
Load Pitch 5N Origin of elongation __Init. load 0.3 %R0

Elong adjust No Break point measuren 05N
Save SS curve Yes |
Test date 2023/07/12 Temperature 1 25C
[Humidity 60 %RH Sample name membran_mustafidatul 4 *
LotNo. ... Preparation .
Operator ema User
Comment 1 Comment 2

TestiD=22] Width | Thickness| Eiasscmodu | Youngs Mods| ¥atisl son

TestNo| mm mm MPa MPa mm
1| 22000; 2.5300{ 46691 46601 0.9000
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— T T

0.00 0.50 1.00 1.50 2.00 2.50
Elongation mm
Tension testResult

Machine name RTlsedes . Testtype Tension

Straininput 1 Not used Test speed 3.0 mm/min

Chart speed  OFF Machine rigidity 0 _mm/kgf

Point data(Load) 0 0 0]Point data(Elong) 0: 0:

n N 0 0 o mm (i) 0
Elastic modulus anal. Interval 1 100] Initial sample length __ Distance 12.4 mm

Load Pitch 5N Origin of elongation _Init. load 0.3 %RO

|Elong adjust No Break point measuren) 05N

Save SS curve Yes |

Test date 2023/07/12 Temperature 25C

Humidity 60 %RH Sample name membran_mustafidatul 3
LotNo. ) |Preparaion I

{11 KON SBEE: User
Comment 1 Comment 2
TestiD=20| Width : Thickness| Ewstcmods | Young's Mods:  initial sion
TestNo| mm mm MPa MPa mm
1] 37.000 24000 6.1004| 6.1004] 0.6200
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Graph

L TTMM rfrl\"
R —
f.r
N 3
15
10 ]
nerels e, | Cuier
';I —
5 .
o .l
0.0 0.5 1.0 1.5 2.0
Elongation mm
Tension testResult
Machine name Riseres [Test type Tension
Strain input 1 Mol used Test spead 5.0 mmdmin
[Chart speed  OFF Machine rigidity 0_mm/kgi
Point data(Load) [V 7] 0] Point data{Elong) ) [§ i 0
IIIII N 1] i} 0 mm 1} 0 0
Elastic modulus anal. Interval 1 100] Initial sample length  Distance 12.6 mm
Load et M Origin of elongation  Init. load 0.3 %R0

Elong adjust Mo Break point measuren 05N
Save 5S curve Yos |
Test date 2023/0THZ Temperatura 26 C
Humidity 60 %RH Sample name membran_mustafidatul2
Lot Na, . Preparation
Operaler .. ema | Yser
Comment 1 Comment 2

Testi=19] Widih Thickness| Elstemow : Young | intialeon

TestMNo| mm mir MPa | MPa mm
1] 33.000{ 20300 68303 68303 Fhsanes
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Giraph
. ] |_: .
T — \\_.-—-——
i
N \
& -‘-H“"“'-..'_
4
] = Gl
/ ==
2 ‘.-F" T
o I T
0.00 0.&0 1.00 1.60 2.00 2.50
Elangation mm
Tension testResult
Machine name ~ [RTiseres — [Testtype Tension
Strain input 1 Mot used Test spaad 3.0 mm/min
Chart speed  OFF Machine rigidity 0 mimihgf
Peint data(Lead) (7 o 0| Paint dataiElong) (i 0 0
N 0 1} o| mm 0 0 a
Elastic modulus anal. Interval 1 100] Initial sarnmple length  Distance | 10.7 mm
Lirad Pitch 5 M Origin of elongation  Init, load : 0.3 %R0

Elong adjust No Break point measurenf 0.5 N
Save S5 curve Yes |
Test date (202307112 25 C &
Hurnidity 60 %AH membran_mustafidatul 5
Lot No.
Operator _jema
ll:ummari 1

TestiD=23[ Widih ; Thickness| Eisticmede | Youngs Modu| sl ekn

Test Mo  mm , mm_ i MPa MFPa mm
1] 31.000] 24300 1.6831] 166310 e
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B. HASIL PENGUJIAN FTIR

e —
LAl
LA
E'BEY
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i
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e PG
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0E'g59
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PEZ0L L ——
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T
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2500

3000

3500

Wavenumber cm-1

Instrument type and {/ or g 01/07 2023

54 1% 25 tanpa PEG 1

\DATAMEAS\SA 1% 25 tanpa PEG 1.0

C:\Users\HP\Documents\BrukertOPUS_8.7.31
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Wavenumber cm-1

Instrument type and / or g 01/07 2023

54 1% 25 PEG 400 4%

C:\Users\ HP\Documents'BrukeriOPUS_8.7 31\DATABMEASISA 1% 25 PEG 400 4%.0
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C. HASIL PENGUJIAN EFEKTIVITAS

Natural gas Natural gas Natural gas

02 20,76 % 02 20.72 % 02 20,90 %
co 1109 ppm co 1221 ppm co 266 ppm
NO 8 ppm NO 7 ppm N0 0 ppm
NOX 7 ppm NOX 7 pem NOx 0 ppm
S02 0 ppm S02 - ppn S02 0 ppm
CxHy 600 ppm CxHy 600 ppm CxHy 0 ppm
€02 0.1 ¥ £02 0.2 % 02 0.1 %
Eff. (eta) - X Eff. (eta) v § Eff. (eta) - X
T flue —= -0 T flue — T T flue = *0
T air 23 °C T air 3.1 C T air 2.5 °C
deltal — & detal — deltal —
Draft -11 Pa Draft -13 Pa Draft -10 Pa
X Air = | X Air -— X X Air - X
Smoke 2 Smoke 2 Smoke 2
Notes : Notes : Notes :

A 1% o Va7 A 1% 25 g T RO $A 1% I4r  Tongn {66 400

. \nfuk

Vanos' walan = 15=Met Vaciogi wakie < \Qpor 15 Menis
Natural gas Natural gas Natural gas
17 2.85 % 0 20.85 % 02 2.6 %
) 313 pen ) 318 ppm co 338 ppn
NO 0 ppm NO 0 ppm NO 0 ppm
NOX 0 ppm NOX 0 ppm NOx 0 ppm
502 8 ppm 502 3 pom 502 4 ppm
CxHy 0 ppm CxHy 0 ppm CxHy 0 ppm
c02 0.1 & co2 0.1 % c02 0.1 %
Eff. (eta) — "‘C Eff. (eta) — Eff. (eta) - )
T flue 53 T flue o T flue —
HFT fult 8 T air 38.0 °C T air 4.0 °C
De f: 13 e deltar — deltaT - T
Xr:‘r oy Draft -13 Pa Draft -16 Pa
5 o:(e 2 X Air - % X Air -— X

M Snoke 2 Smoke 2
Notes :

- Notes : Notes :

SA %2590, Tenea 85 40 s

%.59 SA 1%,95 oG; T BEF B 1% % ¢ TTomgn VG

B menit 2 Menw 4¢ Munit
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Natural gas Natural gas Natural gas
02 20.84 & 02 20.76 % 02 20.76 %
co 340 ppm co 363 ppm co 374 ppm
NO 0 ppm NO 0 ppm NO 0 ppm
NOX 0 ppm NOx 0 ppm NOX 0 ppm
CxHy 0 ppm CxHy 0 ppm | |CxHy 0 ppm
£02 0.1 % £02 0.1 % £02 0.1 %
Eff. (eta) - % Eff. (eta) — X Eff. (eta) - X
T flue - T flue — b T fle —
T air 3.0 °C T air #.0 °C | 1 air 34.0 °C
deltaT — deltarl == C b deltar — °C
Draft -15 Pa Draft -16 Pa | Ipraft -15 Pa
X Air — ¥ X Air % 1 Kair - ¥
Smoke 2 Smoke 2 Smoke 2
Notes : Notes : Notes :
. o -
B 1% ,200 | Toopn %o Shr | o501 Tonpa G 1 %2505 5 Tooga K
2 Mot & Menid /1 jam oo wesiX [

Sia-230 Natural gas Natural gas
102202000522

02 2.00 %} 20,2 %
Natural gas co 1273 ppm co 1176 ppm

NO 14 ppn N0 21 po
0z 20,77 % NOX 15 ppm NOxX 23 ppn
o 282 ppm 302 3 ppm S0 0 po
NO 3 ppm CxHy 900 ppm

CxHy 800 ppm
NOx 4 ppn £02 - X
502 7 N 02 0.4 X%
pRm Eff. (eta) sl |

CxHy 0 pom R Eff. (eta) - X

T flue C o
002 0.1 % T air 2.1 °C T flue -— °C
Eff. (eta) il | ! o T air 24.4 °C
T flue -— deltaT -— °C deltal .
T air 3.6 °C Praft 0 Pa Draft 7 Pa
deltal — X Air — % Xr:ir —
Draft -18 Pa Smoke 2
X Air — % Smoke 2
Smoke 2

Notes : Notes :
Notes : .
P 1% oy oo 15 4 SRS

1 Meniy Yoo, Aok,
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Natural gas Natural gas Natural gas

02 2.74 % 02 20,80 02 20.83 ¥

No 3 m ‘ 0 pom | oy e

Nug s NOx 0 ppn 5 - ppm

S : 502 2 ppm CxHy o

CxHy i zpm CxHy 0 ppn o 0 ppm

€02 . c02 0.1 % e 0.1 %

Eff. (eta) = X Eff. (eta) E g . (eta) - X

Tf!ue - ‘C T flue — Tfl_ue -— :C

T air 213 °C T air BE T T air 28.2 °C

deltal ~*= °§ deltaT st U deltal = L

Draft -11 Pa Draft -10 Pa Draft -4 Pa

X Air = 3 X Air g X Air - ¥

Smoke 2 Smoke 2 Smoke 9

Notes : Notes : Notes :

S \%, o5 Ve hpo  AwL SA\'A,25 o5 ;% AD AL A\ oo > %6 AD Aml
\b ek o Ve 30 Mawt

Natural gas Natural gas Natural gas

02 20.90 ¥ 02 20.90 % 02 2.75 %

co 172 ppn | |CO 174 ppm co 174 ppm

NO 0 ppm| |NO 0 ppm NO 4 ppm

NOx 0 ppm NDx 0 ppm NOx 4 ppm

502 0 ppm S02 0 ppn 502 3 ppm

CxHy 0 ppm CxHy 0 ppm CxHy 0 ppm

€02 0.1 % co2 0.1 % £02 0.1 ¥

Eff. (eta) -— X Eff. (eta) -— ¥ Eff. (eta) - X

T flue - °C T flue - °C T flue - °C

T air 28.8 °C T air. 8.4 °C T air 6.9 °C

deltal - °C deu&&? - °C deltaT - C

Draft -5 Pa Draft -4 Pa Draft -9 Pa

X Air -— X X Air -— X X Air — ¥

Smoke 2 Smoke 2 Smoke 2

NOtES ’ HDtBS H Notes s

S \%, 25 40, %% 40 A\, Sh \% .35 ac ; S A0 AWL || (L vy X Qo ton HL
30 VoW 45 Vaw 45 el
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Natural gas

02 20.81 %
co 187 ppm
NO 0 ppm
NOx 0 ppm
802 0 ppm
CxHy 0 ppm
(17] 0.1 %
Eff. (eta) - X
T flue 22
T air 28.0 °C
deltal -— °C
Draft -4 Pa
X Air - X
Smoke 2
Notes :

SAVK S o5 e hoo AL

Natural gas

02 20,90 X
o 183 ppm
NO 0 ppm
NOX 0 ppm
502 0 ppm
CxHy 0 ppm
02 0.1 ¥
Eff. (eta) -— X
T flue - °C
T air 28.3 °C
deltaT - °C
Draft -4 Pa
X Air e |
Smoke 2
Notes :

SA \Ye (25 45 ;%86 40 AL

Natural gas

02 20,72 %
co 1115 ppm
NO 13 ppm
NOx 14 ppn
S02 --- ppm
CxHy 800 ppm
C02 0.2 %
Eff. (eta) - %
T flue - °C
T air 4.8 °C
deltaTl i
Draft -1 Pa
X Air ~== &
Smoke 2
Notes :

_Sa1%, JCor A Dml Y yoo

w0 Waiw, 0 Vot lnpub

Natural gas Natural gas Natural gas
02 20.64 % 02 20,70 X 02 20,75 %
co 1208 ppm| | CO 137 pom| |CO 152 ppm
NO 13 ppm NO 0 ppm NO 0 ppm
NOX 14 ppm NOx 0 ppm NOX 0 ppm
S02 --- ppm S02 4 ppm S02 0 ppm
CxHy 800 ppm CxHy 0 ppm| |CxHy 0 ppm
€02 0.2 % £o2 0.2 % £02 0.1 %
Eff. (eta) -— X Eff. (eta) -— % Eff. (eta) = ¥
T flue - °C T flue -— °C T flue s B
T air 26.2 °C T air 28.6 °C T air 30.2 °C
deltaT — deltaT = C| |deltal s S
Draft -10 Pa Draft -14 Pa Draft -16 Pa
X Air -— % X Air =" § X Air - %
Smoke 2 Smoke 2 Smoke 2
Notes : Notes : Notes :

S 11,25 40 BML G yep S& 1%, %o, dmb ¥ ym B 1%, 3905 B0l S wo

lng\& 15 M I Menit
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Natural gas

02 20.72 %
Co 187 ppm
ND 0 ppm
NOX 0 pem
502 0 ppm
CxHy 0 ppm
£02 0.2 %
Eff. (eta) — X
T flue - L
T air 29.8 ..D
deltaT — C
Draft -16 Pa
X Air = ¥
Smoke 2
Notes :

S 17, q0; Bml PG Yoo

Natural gas

02 20,71 %
co 184 ppm
NO 0 ppm
NOX 0 ppm
S02 0 ppm
CxHy 0 ppm
02 0.2 %
Eff. (eta) -— X
T flue — °C
T air 28.0 °C
deltaT - °C
Draft -13 Pa
X Air -— X
Smoke 2
Notes :

@ 1%, 2590, Bl by

Natural gas

02 20,75 %
co 230 ppm
NO 0 ppm
NOx 0 ppm
S02 0 ppm
CxHy 0 ppm
€02 0.1 %
Eff. (eta) - X
T flue - °C
T air 28.5 °C
deltaT - °C
Draft -8 Pa
X Air -— X
Smoke 2
Notes :

17,2890, Rmb b5 Yoo

%o Mot 25 Mesil 45 Moo
Natural gas Natural gas Natural gas
gg 20.68 X 02 20.78 % 02 20.72 X
o 200 ppm o 232 ppm co 252 ppm
» 2 ppm| | NO 0 ppm| |NO 0 pem
30; 2 ppm| | NOx 0 ppm| |NOx 0 ppm
ol 3 pem| | s02 0 ppm| |S02 2 ppm
o 0 ppm| | CxHy 0 ppm| |CxHy 0 pom
o 0.2 % co2 0.1 X c02 0.2 %
i eta) - X Eff. (eta) — ¥ | |Eff. (eta) — X
i lue = & T flue = C§ |7 flue - R
de?gr 8.6 °C T air 30.1 °C| |Tair 0.3 °C
i . deltal - °C deltal - 0
T -14 Pa Draft -12 Pa | |praft -17 Pa
' == Y X Air -— X X Air o=
2 Smoke 2 Smoke Z
Notes : Notes : Notes
2 2
A 2597, Bl ¥ \\oo A% Sar; 3ml by @ R5T; Iml KEYOL
4 Mt 6o Wi, ® Mnik
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Natura] gas Natural gas Natural gas
02 20.70 % 20.11 % 02 20.84 %
co 1084 ppm 1293 ppm| |CO 219 ppn
NO 10 ppm 16 pem| N 0 ppm
NOx 10 ppm 17 pem|  |NOX 0 ppm
s02 ool el B 0 ppm
Cxty o . 700 pom - Cxty 0 ppn
02 0.2 X 0.5 % 02 0.1 %
Eff. (eta) AL OE (eta) — % 1 Ef. (eta) -~
T flue el flue = CL T flee ==
T air 08 °C air 3.3 C | rair 31.8 °C
deltal = U] deltal — C | leltar ol
Draft -17 Pa raft -18 Pa | |praft -13 Pa
X Air =X Air =¥ X Air — X
Smoke 2 e 2 Smoke 2
eies : tes : Notes :
S VA, 50005 AL BB YD | 5a17, ars4m WE YD | [SA1%, P40 Ty 4ml
\nguy Inpuy [ Meniy
Natural gas Natural gas Natural gas
02 20.80 ¥ 02 20,84 % 02 20.84 %
co 223 ppm o 236 ppm co 236 ppm
NO 0 ppm| |NO 0 pem| |NO 0 ppm
NOx 0 ppm NOX 0 ppm NOX 0 ppm
S02 2 ppm S02 0 ppm S02 0 ppm
CxHy 0 ppm| |CxHy 0 ppm| |CxHy 0 ppm
£02 0.1 % £o2 0.1 % £o2 0.1 %
Eff. (eta) - X Eff. (eta) == ¥ Eff. (eta) s
T flue = 0 T flue -— °C T flue -— °C
T air 2.1 °C T air 2.1 °C T air 2.1 °C
deltal s Sf) deltaT -— °C deltaT - °C
Draft -19 Pa | praft -13 Pa Draft -13 Pa
X Air == X Air - X X Air - X
Smoke 2 Smoke 2 Smoke 2
Notes : Notes : Notes :
BT, Pqe; 4ML B WL (10 6p e ol W UD | BA1% 90 gc; hml WG oD
7 Ment, %0 Wanik %0 Wanik
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Natural gas

02 20,79 %
€0 256 ppm
K0 0 ppm
NOX 0 ppm
502 3 ppm
CxHy 0 ppm
€02 0.1 %
Eff. (eta) -— X
T flue =L
T air 2.1 °C
deltaT -— °C
Draft -18 Pa
X Air -— K
Smoke 2
Notes :

%%, or ;788 Y 4mC

Natural gas

02 20.85
co 257
NO 0
NOX 0
S02 0
CxHy 0
c02 0.1
Eff. (eta) ——-
T flue —
T air 2.1
deltaT -—
Draft -13
X Air -
Smoke 2
Notes :

Ppm
ppm
Pem
PPm
Ppm

o e
[-TRN o= T or J o

= O

H% Por | gm B wd

45 M

Natural gas

02 20,86 %
co 298 ppm
NO 0 ppm
NOx 0 ppem
502 0 ppm
CxHy 0 ppm
02 0.1 %
Eff. (eta) -~ X
T flue -= [
T air 32.2 °C
deltal -
Draft -13 Pa
X Air -— %
Smoke 2
Notes :

HA17,.5090, 4ml Py

A Musie Go Wbk
Natural gas Natural gas Natural gas
02 20.73 X 02 20,25 ¥
gg zoégg :pu co 1109 ppm co 1357 ppm
NO 0 pon | M 10 pem} MO 11 pon
sog 0 pon | | 502 --- ppm| | S02 === ppm
0 pon CxHy 600 ppm| |CxHy 800 ppm
iy 0f & €02 0.1 % | o2 0.4 %
C% (eta) I Eff. (eta) == Eff. (eta) .
Sl o | [T fle == G| |7 flue L
Ly 2.3 °C T alr 24 CL Tair 2.4 °C
T air e, 1R deltal e deltal - C
deltaT 19 ra Draft -19 Pa | |praft 20 Pa
Draft i X X Air e X Air s K
éﬂ gllr - Smoke 2 Smoke 2
e
Mot Notes : Notes :
G % 9r 5 AML 6 Uov A 1%.S090; Bl RES Yoo, (A 1, Dac; BML Prp Ut
60 Mt nput loguk
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Natural gas

0 20.90
co 343 ppm
NO 0 ppm
NOx 0 ppm
502 0 ppm
CxHy 0 ppm
£02 0.1 X
Eff. (eta) = X

T flue s G
T air 32.4 °C
deltal e
Draft -14 Pa
X Air e X
Smoke 2
Notes :

W (% Sqc; 3al b 4o

G M

Natural gas

02 20.82 %
co 240 ppm
NO 0 ppm
NOx 0 ppm
S02 3 ppm
CxHy 0 ppm
£02 0.1 %
Eff. (eta) ~= ¥

T flue -
T air 32.4 °C
deltaT - L
Draft -20 Pa
X Air - X
Smoke 2
Notes ;

P \% Sogc; Bm fE oo

Natural gas

02 20.82 %
co 266 ppm
NO 0 ppm
NOx 0 ppm
802 3 ppm
CxHy 0 ppm
02 0.1 %
Eff. (eta) — %
T flue - C
T air 32.4 °C
deltal - °C
Draft -19 Pa
X Air - X
Smoke 2
Notes :

P1% 290 tml & ym

20 Menib

Natural gas

02 20.90
co 365
N0 0
NOX 0
S02 =
CxHy 0
€02 0.1
Eff. (eta) e
T flue e
T air 2.4
deltal s
Draft -16
X Air
Smoke 2
Notes :

M/v ,SUQ'} 3mL Ns‘l

20 \WMen

5 Merit
Natural gas
02 20.80 %
co 301 ppm
NO 0 ppm
NOx 0 ppm
502 3 ppm
CxHy 0 ppm|
£02 0.1 %
Eff. (eta) v X
T flue e
T air 32.4 °C
deltaT - °C
Draft -19 Pa
X Air - X
Snoke 2
Notes ;
P\% .o o ; w18 W
45 Mue

Natural gas

02 20.84 %
co 385 ppm
NO 0 ppm
NOx 0 ppm
502 0 pem
CxHy 0 pem
£02 0.1 %
Eff. (eta) e

T flue =
T air 32.4 °C
deltal o
Draft -14 Pa
X Air == ¥
Smoke 2
Notes :

Sr1% S0 o ;L mL ¥ (oo

45 lvenk
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iture) e Natural gas Natural gas
02 20.80 0 20.90 ¥
co 3s0fbonl | (0 330 ppn| |02 20.90 %
NOx 0 NOX 0 ppm{ | NO === ppn
S02 0 502 0 ppm| | NOX === ppm
Cxtiy o CxHy 0 pem| | S02 0 ppm
Eff. (eta) Eff. (eta) - %
- . co2 0.1 %
T f]ue [: T f]w - C :g* “&_L_\ w73 "
T air 32.44C T air 0.4 °C daTliaT = g
deltal —BBC | |deltal — L Draft -22 Pa
Draft -18iPa | | praft -2 Pa X Air - X
X Air ) X Air — % Smoke 9
Sacke 2 Snoke 2
Notes : Notes : HDtES:
@ 1, oar B0 gEaw | | AR 4mL oy
o Wi o Mk \nput
Natural gas Natural gas Natural gas
02 20,77 % 02 20.84 % 02 20,81 %
co 1234 ppn| OO 282 ppm co 339 ppm
N0 1 pn| [N 0 ppn N 0 ppn
NDx 11 pem NOx 0 ppm NOx 0 ppm
302 — ppn gﬂﬁ g pAm s02 0 ppm
CxHy 700 pon| oo o) oo oy 0 ppn
. 0.1 %1 gft. (eta) — X o -
Eff. (eta) — % > LG8 A Eff. (eta) — %
T flue - g | (] e - °C T flue —
' : L @b U T air 8.8 °C
T air 32.4 °C deltaT R =
deltal — D fa deltal —
Draft 1 Pa Xra_t -6 Pa Draft -14 Pa
X Air — % | — % K Air —
Smoke 2 moke 2 Smoke 2
Notes : Notes . Notes ;
PU% D dc s 40U PEL €00 | h\), Soac; 4om v yoo| | DTS00 o fE6 OO0
Ineu; 15 Wene G Mot
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Natural gas Natural gas Natural gas
02 20.82 % » 20.81 % 02 20.79 %
co 321 ppm o 318 ppm co 373 ppn
NO 0 ppm NO 0 ppn NO 0 ppm
NOX 0 ppm NOX 0 ppm NOX 0 ppm
802 0 ppm §02 0 ppm | |02 0 ppn
CxHy 0 ppm | | CxHy 0 ppm | | CxHy 0 ppm
€02 0.1 % C02 0.1 % coz2 0.1 %
Eff. (eta) -— X Eff. (eta) — X Eff. (eta) — %
T flue - °C T flue -— C T flue --= .,C
T air 29.9 °C T air 29.9 °C | |Tair 0.0 €
deltal - 0 deltal e deltal ==
Draft -3 Pa Draft -14 Pa Draft -16 Pa
X Air — % X Air — % X Air - %
Smoke 2 Smoke 2 Smoke 2
Notes : Notes : Notes :
Ch 1% svac - tml VEs po0 | |\ %, 60 o sgml WG Qo | S UTiSoog; quml v b
. {

26 Moy, 20 Menit AN
Natural gas Natural gas Natural gas
0 20,80 ¥ 02 20.83 % 02 20.82 ¥
co 289 ppm co 355 ppm| |CO 329 ppn
N0 0 ppm ) 0 ppm| |NO g ppn
NOX 0 ppm NOX 0 ppm| [NOX 0 P
802 0 ppm 502 --- ppn | |302 0 PR
CxHy 0 ppm CxHy 0 ppm | |Gty " :p'"
02 0.1 X 02 0.1 ¥ | B2 -
Eff. (eta) — K| . (eta) — § | L o) .
T flue = "0 T flue — °C T ua 0.8 0
T air 30.0 °C T air 30.0 °C d?;fT g
deltal — C | feltal = T 13 Pa
Draft -15 Pa Draft -10 Pa X Air oy
X Air -— ¥ X Air -— ¥ Snoke 5
Smoke 2 Smoke 2
Notes : Notes Notes
P\ sour; 4L B G | A%, PO m, WG oo Yo SO0 G\

s (enid o Vet o e
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Natural gas Natural gas Natural gas
02 20,7 % 02 20.58 X 02 20.62 %
co 1185 ppm | CO 1319 ppm co 336 ppm
NO 21 ppmj | NO 18 ppm NO 0 ppm
NOX 22 ppmf | NOx 19 ppm NOx 0 ppm
S02 --- ppmf | 802 - ppm 502 === ppm
CxHy 700 ppmf | CxHy BOO  ppm CxHy 0 ppm
£02 0.2 ¥ co2 0.2 % £02 0.1 %
Eff. (eta) s ) Eff. (eta) — X Eff. (eta) - %
T flue -— °C T flue — ¢ T flue - 'C
T air 28.7 °C T air 8.7 °C T air 23 °C
deltaT --- °C | |deltaT - °C deltal - °C
Draft -12 Pa Draft -12 Pa Draft -8 Pa
X Air — % X Air - X X Air —- X
Smoke 9 Smoke 2 Simoke 2
Notes : Notes : Nates :
i 1%, S090; Bl VEB GO0 | | S 1% Vo ; Bl BB LoV | AL gogr B W eov
[nput Topu 1y, Mate
Natural gas Natural gas Natural gas
02 20.77 % 02 20.81 ¥ 02 .74 %
co 347 ppm co 375 ppn co 331 ppm
N0 3 pem NO 0 pom| |NO 7 pom
NOX 3 ppm NOx 0 ppm| |NOX 8 ppm
502 0 ppm 802 -—- ppm| | S02 0 pem
CxHy 0 ppm CxHy 0 ppm| |CxHy 0 ppm
02 0.1 % co2 0.1 % co2 0.1 %
Eff. (eta) S | Eff. (eta) -— % Eff. (eta) =
T flue =5 . & T flue - °C T flue — °C
T air 296 °C T air 29.8 °C T air 29.5 °C
deltal - C deltal - °C deltaT w0
Draft -14 Pa Draft -8 Pa Draft -14 Pa
X Air -— X X Air -— X X Air -— X
Smoke 2 Smoke 2 Smoke 2
Notes : Notes : Notes :
SA1%, 041 5 B YNLIEG LOV | S 7, sogr, Bl P GOV | | SAI%pas; S G oo
____B Mait %5 Monit D Menit
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Natural gas

02 20.81
o 448
] g9
HOx 0
502 -
CxHy 0
oz 0.1
Eff. (eta) -==
T flue ---
T air 28.5
deltaTl -=
Draft -
X Air =
Smoke 2
Notes

St 1% oo, bal mhe

A5 Meni:

Natural gas
02 20.76 %
co 260 ppn
NO 2 ppn
NOx 3 ppm
S02 0 pon
CxHy 0 ppn
co2 0.1 %
Eff. (eta) —
T flue -—
T air 29.3 °C
deltaT - r
Draft -14 Pa
X Air — 3
Smoke 2
Notes :
Q1% 5o Bml fes Lov
45 Menio

Natural gas

02 20.82
co 418
O 0
NOX 0
502 -—
CxHy 0
ca2 0.1
Eff. (eta) -
T flue —
T air 29.6
deltal -—
Draft -1
X Air -
Smoke 2
Nates ;

%A 1% Soac; Bl R oo

X

o Veaiv

Natural gas

02 20.74 %
co 331 ppm
NO 8 ppm
NOx 8 pon
502 2 ppm
CxHy 0 ppm
co2 0.1 %
Eff. (eta) -— X
T flue i
T air 29.6 °C
deltaT -— °C
Draft -14 Pa
£ Air -— X
Smoke 2
Notes :
S 1%609¢, Bl 1 oD
(o Memit
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LAMPIRAN 4
BIODATA PENULIS

Nama : Mustafidatul Khasanah

Tempat Tanggal Lahir : Kebumen, 11 Mei 2001

Alamat : Jalan Kejayan, RT 006/RW 003, Tanjungrejo,
Buluspesantren, Kebumen

Telepon : 0882-1265-9758

Email : mustafidatulkhasanahl1@gmail.com

Hobi : Traveling dan Kulineran

Motto : “Jarib wa Laahidzh Takun A’aarifan”

(Cobalah dan perhatikanlah maka kamu akan

menjadi orang yang tahu)

Riwayat Pendidikan:
1. MIKHR. ILYAS TANJUNGREJO
2. MTs N 2 KEBUMEN
3. MAN 2 KEBUMEN
4. POLITEKNIK NEGERI CILACAP

: Tahun 2007 - 2013
: Tahun 2013 - 2016
: Tahun 2016 - 2019
: Tahun 2019 — 2023

Penulis telah mengikuti Sidang Tugas Akhir pada tanggal 1 Agustus 2023,

sebagai salah satu persyaratan untuk memperoleh gelar Sarjana Terapan (S.Tr).
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