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LAMPIRAN 1

PENENTUAN CaCO; DENGAN GRAVIMETRI

Kadar Kadar

pengulangan  m;y (9) (my) (m3) CO; (%) CaCOs (%)
1 84,8381  1,0003 85,7062 13,2160 30,0364
2 82,5267 1,0001 83,4112 11,5588 26,2701
3 82,1360 1,0005 83,0291 10,7346 24,3969
4 82,1159  1,0003 82,9963 11,9864 27,2418
5 81,6654  1,0004 82,5387 12,7049 28,8748
6 82,5308 1,0000 83,4105 12,0300 27,3409
7 83,1280 1,0002 84,0093 11,8876 27,0173

Rumus persamaan CO; :

O = E2X 5 100%

Persamaan CaCOs; :

%CaCO; = massa CaC03(g) x 100%

massa sampel
Keteragan :
X = massa beker+HCI

S = massa sampel

Y = massa beker+HCl+sampel

Pengulangan 1

_ (84,8381 g+1,0003 g)—85,7062 g

CO, 10003 g X 100%
=13,2160%
g CO, = (84,8381 + 1,0003) — 85,7062
=0,1322 g
Mol CO, =902
Mr COZ
_0,1322
T 44
=0,0030 mol

Mol CO, = mol CaCO;
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Gr CaCO3

%CaCO0s

=mol x Mr CaCO3
=0,0030 mol x 100
=0,3005 gram CaCOs3

gr CaCO3 x 100%

massa sampel

_0,3005
1,0003

= 30,0364%

X 100%

Pengulangan 2

CO;

g CO,

Mol COz

_ (82,5267 g+1,0001 g)—83,4112 g
1,0001 g

= 11,5588%
= (82,5267 + 1,0001) — 83,4112
=0,1156 g

_ 9Co;
Mr CO,

X 100%

_ 0,1156
44

=0,0026 mol

Mol CO, = mol CaCO;

gr CaCOs

%CaCO0Os

=mol X Mr CaCOs3
=0,0026 mol x 100
=0,2627 gram CaCOs3

gr CaCO3 x 100%

massa sampel

_0,2627

0
0001 X 100%

=26,2701%

Pengulangan 3

CO;

g CO;

_ (82,1360 g+1,0005 g)—83,0291 g
1,0001 g

=10,7346%
= (82,1360 + 1,0005) — 83,0291

X 100%
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mol CO,

=0,1074 g

_ 9C0o;
Mr COZ

_ 01074
44

=0,00224 mol

mol CO, = mol CaCOs3

gr CaCOs

%CaCOs3

=mol x Mr CaCO3
=0,0024 mol x 100
=0,2441gram CaCOs3

gr CaCOs3
massa sampel

X 100%

_0,2441
1,0005

= 24,3969%

X 100%

Pengulangan 4

CO;

g CO;

mol CO,

_ (82,1159 g+1,0003 g)—82,9963 g
1,0003 g

= 11,9864%
= (82,1159 + 1,0003) — 82,9963
=0,1199 g

X 100%

_ 9C0o;
Mr CO,

_0,1199
44

=0,0027 mol

mol CO, = mol CaCO3;

gr CaCOs3

%CaCO;

= mol x Mr CaCO3
=0,0027 mol x 100
0,2725 gram CaCOs3

gr CaCO3

X 100%

massa sampel

00,2725

0,
~ 1,0003 X 100%
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=27,2418%

Pengulangan 5

_ (81,6654 g+1,0004 g)—82,5387 g
1,0004 g

= 12,7049%
g CO, = (81,6654+ 1,0004) — 82,5387
=0,1271 ¢

CO, X 100%

co
mol CO, = Afr—cozz

_ 01271
44

=0,0029 mol
mol CO, = mol CaCO;

gr CaCOg3 =mol X Mr CaCO3
=0,0029 mol x 100
=0,2889 gram CaCOs3

gr CaCO3

%CaCOs X 100%

massa sampel

0,2889
=227« 0
1,0004 100%

=28,8748%

Pengulangan 6

_ (82,5308 g+1,0000 g)—83,4105 g
1,0000 g

= 12,0300%
g CO;, = (82,5308+ 1,0000) — 83,4105
=0,1203 g

— 9C0,
Mr COZ

CO, X 100%

mol CO,

_0,1203
44

=0,0027 mol

mol CO, = mol CaCO;
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gr CaCOs

%CaCO0s

=mol x Mr CaCO3
=0,0027 mol x 100
=0,2734 gram CaCOs3

gr CaCO3 x 100%

massa sampel

_0,2734
1,0000

= 27,3409%

X 100%

Pengulangan 7

CO;

g CO;

mol CO,

_ (83,1280 g+1,0002 g)—84,0093 g
1,0002 g

= 11,8876%
= (83,1280+ 1,0002) — 84,0093
=0,1189 g

_ 9C0o;

Mr CO,

X 100%

_0,1189
44

=0,0027 mol

mol CO, = mol CaCO;

gr CaCOs3

%CaCOs3

=mol X Mr CaCO3
=0,0027 mol x 100
=0,2702 gram CaCOs3

gr CaCO3
massa sampel

X 100%

_0,2702
1,0002

=27,0173%

X 100%

37



LAMPIRAN 2

PENETAPAN CaCO; DENGAN TITRASI

pengulangan m;(g) Vi(mL) Vy(mL) warna TA Caiéa(;jj{% )
1 0,5100 0,38 merah muda 15,8804
2 0,5003 0,38 merah muda 16,1883
3 0,5076 0,38 merah muda 15,9555
4 0,5008 0,38 1,08 merah muda 16,1721
5 0,5003 0,32 merah muda 17,5759
6 0,5007 0,3 merah muda 18,0240
7 0,5003 0,36 merah muda 16,6508

Persamaan penentuan CaCOs; :

%CaCO3

N NaOH

= (Vp—V¢) X N NaOH x 50 x (100/m sampel(kg))

10 025
Vb

_10% 025
1,08

Pengulangan 1 :

%CaCOs3

= (1,08 - 0,38) x 2,314 x 50 x (100/510)
= 15,8804%

Pengulangan 2 :

%CaCOs

= (1,08 - 0,38) x 2,314 x 50 x (100/500,3)
=16,883%

Pengulangan 3 :

%CaCOs3

= (1,08 - 0,38) x 2,314 x 50 x (100/507,6)
= 15,9555%

Pengulangan 4 :

%CaCOs

= (1,08 - 0,38) x 2,314 x 50 x (100/500,8)
=16,1721%

Pengulangan 5 :

%CaCOs

= (1,08 - 0,32) x 2,314 x 50 x (100/500,3)
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=17,5759%

Pengulangan 6 :

%CaCO3 = (1,08 - 0,30) x 2,314 x 50 x (100/500,7)
= 18,0240%

Pengulangan 7 :

%CaCO; = (1,08 - 0,36) x 2,314 x 50 x (100/500,3)

= 16,6508%
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LAMPIRAN 3
PENENTUAN PRESISI (%RSD)

Presisi metode gravimetri

Pengulangan Kadar CaCos; (Xi - X)?
1 30,0364 7,4269
2 26,2701 1,0838
3 24,3969 8,4930
4 27,2418 0,0048
5 28,8748 2,4449
6 27,3409 0,0009
7 27,0173 0,0864
X =27,3112 > =19,5407

’ 2
sD - Y (Xi-X)
n-1
_ [19,5407
NS

=2,1335

%RSD = %D x 100%
22,1335
T 273112

=7,8118%

x 100%

Penentuan CV Horwitz

CV Horwiz ~ =270:310e©)

= (1.2818)

= 2,4314
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Presisi metode titrasi

Pengulangan Kadar CaCos (Xi - X)?
1 15,8804 0,5699
2 16,1883 0,1998
3 15,9555 0,4621
4 16,1721 0,2145
5 17,5759 0,8848
6 18,0240 1,9285
7 16,6508 0,0002
X = 16,6353 > =4,2598

=0,8426

%RSD = % x 100%

_0,8426
16,6353

=5,0651%

% 100%

Penentuan CV Horwitz

CV Horwiz = 2(10:310g©)

— (1,3895)

=2,6199
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LAMPIRAN 4
PENENTUAN KETIDAKPASTIAN PENGUKURAN

Sumber Ketidakpastian Metode Gravimetri

Sumber ketidakpastian nilai Ketidakpastian asal Ketidakpastian baku

Neraca 1 5,7735x10° 5,7735x10°
Mr CaCOs3 - 0,0024 0,0024
Presisi - 0,8063 0,8063
Ketidakpastian gabungan 0,8089
Ketidakpastian diperluas 1,6178

1. Massa sampel
Faktor kalibrasi neraca

_ S _ 00001 _ 5
 kal = 5 5,7735%10

2. Ketidakpastian Mr CaCOg3

pe

Ketidakpastian Ketidakpastian standar
Elemen Berat atom
melekat U U(e)\/3
Ca 40,078 0,004 0,0023
C 12,0107 0,0008 0,00046
0] 15,9994 0,0003 0,00017

Menghitung berat molekul CaCOs; :
Mr CaCO;  =40,078 + 12,0107 + (3 x 15,9994)

=100,0869 g/mol

Menghitung ketidakpastian berat molekul CaCOs; :

U (Mr CaCOs) =,/0,00232 + 0,000462 + (3 x 0,00017)2

=0,0024 g/mol

3.  Ketidakpastian presisi metode gravimetri :

=222 - 0,8063

wp = =

BliS
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Sumber Ketidakpastian Metode VVolumetri

Sumber ketidakpastian  Nilai Ketidakpastian asal Ketidakpastian baku

Buret 10mL 10 Fk =0,0115 0,0142
Fm = 0,0084

Pipet ukur 10mL 10 Fk =0,0375 0,0378
Fm = 0,0084

Labu ukur 100mL 100 Fk =0,0704 0,1629
Fm =0,147

Neraca analitik 0,5 5,7735x107 5,7735x10°

Presisi - 0,3184 0,3184

Mr CaCO; - 0,0024 0,0024

Ketidakpastian gabugan 0,3265

Ketidakpastian diperluas 0,653

1. Ketidakpastian buret 10 mL

a. Faktor kalibrasi

=22 _0.0115

— 0,
u kal = 7

Sl

b. Faktor muai

_ volume labu x0,00021 x AT

HFM 5
_ 10 mL x0,00021 x(27-20)°C
- NG
=0,0084

hc (LU) =/ (ukal)>+(uFMY
=1/ (0,0115)2+(0,0084)
=0,0142

2.  Ketidakpastian pipet ukur 10 mL
a. Faktor kalibrasi pipet

0,065

U kal =%= 2= 10,0375
b. Faktor muai
W EM _ volume pipet \/xgo,ooozl x AT
— 10 mL x0,00021 x(27-20)°C
V3
=0,0084
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pe (PV) =/ (ukaDZ+(iEMY?

= 1/(0,0375)2+(0,0048)>
=0,0378

3. Ketidakpastian labu ukur 100 mL

a. Faktor kalibrasi labu ukur

S 0,122

hkal “FTR

=0,0704

b. Faktor muai
__ volume pipet x0,00021 x AT

HFM

V3
_ 100mL x0,00021 x(27-20)°C
a V3
=0,147
uc (PU) =/ (ukal)>+(uFM)
=1/(0,0704)2+(0,147)
=0,1629
4. Massa sampel
Faktor kalibrasi neraca
U kal = %z &j;‘“zs,7735x10'5
5. Ketidakpastian Mr CaCOg3
Ketidakpastian Ketidakpastian standar
Elemen Berat atom
melekat U Ue)/V3
Ca 40,078 0,004 0,0023
C 12,0107 0,0008 0,00046
O 15,9994 0,0003 0,00017

Menghitung berat molekul CaCOs; :

MrCaCO;  =40,078 + 12,0107 + (3 x 15,9994)
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=100,0869 g/mol

Menghitung ketidakpastian berat molekul CaCOs :

U (Mr CaCOs) =,/0,00232 + 0,000462 + (3 x 0,00017)2
= 0,0024 g/mol

6. Ketidakpastian presisi metode volumetri :

_ SD _ 08426 _
Up = ﬁ = 7 =0,3184
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LAMPIRAN 5

PENENTUAN KETIDAKPASTIAN GABUNGAN

METODE GRAVIMETRI

Sumber ketidakpastian nilai Ketidakpastian asal Ketidakpastian baku

Neraca 1 5,7735x10° 5,7735x10°
Mr CaCOs3 - 0,0024 0,0024
Presisi - 0,8063 0,8063
Ketidakpastian gabungan 0,8089
Ketidakpastian diperluas 1,6178

Rumus ketidakpastian gabungan :

UG = \/(ﬁ) 24 (”—b) 2. +... X kadar %

v \4

Hasil perhitungan ketidakpastian gabungan :

uG :\/(%) 2+(Mr CaCO;)> + (@) 2 X %

_|({5.7735%107 0,8063
G = \/<+) 24(0,0024)2 + (m)z X 27,3112 %

MG = 0,8089%

METODE VOLUMETRI
Sumber ketidakpastian  Nilai Ketidakpastian asal Ketidakpastian baku
buret 10mL 10 Fk =0,0115 0,0142
Fm = 0,0084
Pipet ukur 10mL 10 Fk =0,0375 0,0378
Fm = 0,0084
Labu ukur 100mL 100 Fk =0,0704 0,1629
Fm =0,147
Neraca analitik 0,5 5,7735x107 5,7735x10°
Presisi - 0,3184 0,3184
Ketidakpastian gabugan 0,3265
Ketidakpastian diperluas 0,653

Rumus ketidakpastian gabungan :

UG = \/(?) 24 (“—b) 2+ +... x kadar %

v
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Hasil perhitungan ketidakpastian gabungan :

UG = \/ (u buretm) 2y (u Plo) 2y (u Luloo) 2y (

W neraca

m

)2 + (“ P reS’iSi) 2 x kadar %
n

162 10 184
UG = \/(0,0142) 2 (0,0378) 2 (0, 6 9) 2 (5,77x 0 )2 " (0,3 8 )2 % 16,6353 %
10 10 100 0.5 16,6353

NG = 0,3265%
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LAMPIRAN 6
KETIDAKPASTIAN DIPERLUAS
Selang kepercayaan 95%
Rumus ketidakpastian diperluas :
U=Kx puG
Keterangan:
U : ketidakpastian diperluas
K : faktor cakupan

UG : ketidakpastian gabungan

hasil perhitungan ketidakpastian dierluas metode gravimetri:

U=2x0,8089 %

U=1,6178 %

hasil perhitungan ketidakpastian dierluas metode volumetri:
U=2x0,3265 %

U =0,653 %
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LAMPIRAN 7

Uji t
No Gravimetri Volumetri
Kadar (%) (x; -X)* Kadar (%) (X -X)°
1 30,0364 7,4270 15,8804 0,5698
2 26,2701 1,0839 16,1883 0,1998
3 24,3969 8,4931 15,9555 0,4621
4 27,2418 0,0048 16,1721 0,2145
5 28,8748 2,4449 17,5759 0,8847
6 27,3409 0,0009 18,0240 1,9285
7 27,0173 0,0864 16,6508 0,0002
x =27,3112 X=195410 x=16,6353 X =4,2591
SD 1,8046 0,8425
SD? 3,2568 0,7099
db =12
Persamaan yang digunakan :
t= &%)
S %Jr é Nilai t hitung
_ (27,3112-16,6353)
dengan 2 2 t ——1:98335 E
S = (o 1):1[; :2(;_ ZZ-I)SDZ _ 10,6759
S _ (7-1)x3,2568 +(7-1)x0,7099 198335 [543
72 = 10,0702

19,5408 +4,2594
- 12

=1,98335



LAMPIRAN 8

Titik Persentase Distribusi ¢ (df = 1 - 40)

TABEL TITK PRESENTASE DISTRIBUSI T

Pr 0.5 6.10 0.05 0.025 0.1 0008 0.001
df 080 .30 0.10 0.0&0 0.6 Gon 0.002
1 100000 3.077eA 6.31375 12. 70620 31 B2082 63 65674 | 318.30884
F DLB1850 1.88562 281909 4 30265 £.06458 0.52484 X2.3272
3 0. 7488 183774 23535 318245 454070 5.84091 10.21453
4 074070 1.5531 213185 277645 3. 746495 4 G040 71731
-} 0.7 2668 147588 201505 2570548 336493 403214 589543
& 071756 145978 154318 244881 314267 30743 520783
T 71114 141482 1.B8458 236462 289785 3A4954E 4. TA52E
& 0. 70834 1.30882 1.B5955 230600 2.BoB44 3.35650 4 50079
B 0.70ET2 138303 1.B5311 22218 282144 324084 4 Z96E1
1a LG58 137214 181244 2.F2814 276377 318827 414570
11 DLBETA5 1.36343 1.7a588 2.200¢r 2.TB0A 3.10581 402470
iz DLGE548 1.36822 178229 217881 268100 3.05454 192083
13 0B3RS 1.36017 1770493 2.160&7 285031 J022R A.B5198
14 DGE242 1.34503 176131 214474 2624449 257684 A TETID
15 0EE120 134061 1.76305 213145 280248 284671 A.T7I283
16 0LB0013 1.338T8 1.74588 211851 2583449 2.820TR ABEE1E
17 0LBES20 1.33334 1.75361 210882 2.56693 289823 A.B4ETT
18 0BBEIG 1.33034 175408 210042 256258 287844 AE1048
13 DLBRTEZ 132773 1.72813 2.0a3m 2550448 2.pB0a3 157040
it 0.BBELES 1.32534 1.72472 208554 252708 284554 365181
3 0.BBEAS 132319 1.72074 207861 251785 253156 AETIE
2 0LBES5E1 132124 1.71714 207387 250852 2.B18TE A.50499
23 0LBESH 1.31944 1.713&7 2.DEBES 249887 280754 48496
24 0LBB4B5 1.31784 1.710&4 206350 249218 2.73654 AAGETE
25 0LBB445 1.31835 170814 205554 248511 2. TET44 45019
26 0LBBS04 131457 1.T0562 206553 2ATBES 27787 43500
i) 0LBE3EE 1.313m 170324 205183 24T 256 2. TT0ER 1.42103
25 0LBB3AS 131283 1.70113 204841 2ZAET14 2. 18328 AA40E1E
F. DLBE304 131143 165913 204523 245212 2. 7585 3.39624
ke DLBBZTE 1.31042 1,687 24 204327 2A5T2 215000 A.3E51R
K| 0LB8248 130344 168552 203851 245382 2. 74404 A.37490
32 0LBB2ZS 1.30857 168389 205683 244858 2. T3B4B 338531
33 DLBE200 1.30774 16825 203452 244479 2. 73328 335634
4 0LBB1TT 130855 1.68052 203324 244115 2. T2B5% 134793
35 0LBB156 130821 1.6&357 20501 243772 2. 72381 334005
b1 0LBR13T 1.30551 16583 20280 2434449 ZT1E 133282
k1) DBR118 1. 30485 1.6&704 202614 243145 2.T1541 132583
35 DLBE100 130423 188595 202459 2A2B57 2. T166 131803
33 0.BRORS 130364 1. 65488 202364 242584 2.1l A3zTe
40 0LBROET 130308 1.BE3E5 202104 242326 2. 1048 3. B0GER
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