LAMPIRAN - A4
(Data kalibrasi alat)



DATA KALIBRASI ALAT APN

DATA KONDISI ALAT |

Fine Gain 120
Coarse Gain ‘ 10,5189
Shaping Time | : Short
HV ; 13000 v
Jarak Sumber dengan detektor 4 cm
DATA KALIBRASI ALAT

& XKalibrasi Energi

Sumber Eu-152

A 1,975 x 10° /s pada 15 Juni 1979

Kalibrasi dilakukan pada tanggél 21 Desember 1998 ( 09.50.58 wib )
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Nuklida | No Salur | Tenaga (keV) | Cacahlatar | Cacah bersih eps
217,53 121,51 47588 29405 103,052
43330 244,63 7339 4289 15,032
608,09 344,35 15804 10250 36,032
725,65 411,43 . 1863 640 2,242
733,17 4{14,25 1873 782 2,740
Bulsy | 137531 779,82 3306 1475 5,168
1526,60 868,42 1213 308 1,078
1696,00 965.07 2076 389 1,364
1909.00 1087,13 1348 324 1135
1956,00 1113,42 1575 344 1,206
2284,00 1390,57 158 24 0,084
2474,00 1408,97 771 G 0,000
2561,00 1458.99 27 8 0,029
268318 | 152832 21 2 0,007




@ Kalibrasi Efisiensi
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&= A’ dengan A= 6635Q,O787 dps
No Salur Tenaga Laju cacah Yield Efisiensi
(keV) (cps)

217,53 121,51 98,017 0,2837 0,00521
433,30 244 63 14,297 0,0751 0,00287
608,09 344,35 34,300 0,2658 0,00194
725,65 411,43 2,133 0,0223 0,00144
783,17 - 44425 2,607 0,0312 0,00126
1371,31 779,82 4,917 0,1299 0,00057

- 1526,60 868,42 — 1,027 0,0510 0,00030
1696,00 965,07 1,297 0,1462 0,00013
1909,00 1087,13 : 1,080 0,1016 0,00016
1956,00 1113,42 1,147 0,1356 0,00013
2284,00 1300,57 0,080 0,0190 0,00006
2474,00 1408,97 0,000 0,2085 - 0,00000
2561,00 1458,99 0,027 0,0059 0,00007
2683,18 152832 - 0,007 0,00003

0,0041




Tenaga (KeV)
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KURVA KALIBRASI ALAT

Kurva Kalibrasi Tenaga

y = 0,5706% - 2,6409
R%I=1

500 1000 1500 2000
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2500
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Kondisi Alat

DATA KALIBRASYT ALAT PNK
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Det 1 Det 2 Det 3
6,0 17 36 83
6,2 20 23 6
8,4 16 33 4
6,6 29 42 2
6,8 31 46 11
7.0 34 85 2
7.2 49 138 0
7.4 78 151 1
7.6 110 8 0
7.8 171 1 0
8,0 48 2 0
8,2 2 3 1
8,4 3 5 0
8,6 2 7 0
8.8 1 7 0.
9.0 2 1 0
9,2 4 0 ]
8,4 8 0 0
9,6 2 0 a
8,8 0 0 0
" 10,0 0 0 0

Fine Gain 10,8

Coarse Gain  : 20

Low Level 4

Up Level 9,8

Timer - 300 sekon

HV : 1400 volt

. Det 1 Det 2 Det 3

1,0 8 4 8
1,2 3 5 9
1.4 3 5 7
1,6 1 3 K]
1,8 1 0 8
2,0 2 4 20
2,2 3 2 27
24 3 9 33
2,6 13 7 22
2,8 i4 11 38
3,0 12 14 22
3.2 8 15 29
3.4 7 20 29
3,6 7 11 49
3.8 15 11 44
4,0 15 11 37
42 14 15 48
4.4 12 13 33
4.6 10 18 58
4.8 15 25 50
50 14 27 78
8,2 - 10 8 65
54 C 21 25 85
56 | 27 22 179
5.8 24 14 286




GRAFTK KALTBRAST ALAT

Laju cacah {cpm)

Grafik Kalibrasi Detektor BF3

g Dt 1
—~—a—Det 2

~—o— Det 3

Neomor Salur
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LANPIRAN — B
(Perhitungan Uji Kualitas Hasil Analisis Metoda APN)




PERHITUNGAN UJI KUALITAS HASIL ANALISIS
- METODA APN

Tabel Laju caca;h‘ tiap berat torium standar sekunder

No - Berat Th (W) Laju cacah
(2 (cps)
1 0,0406 + 0,0005 1715,062 + 76,207
2 0,0488  0,0005 2046 912 + 80,563
3 0,0566 +£0,0005 2355,649 & 97,533
4 0,0631 +.0,0005 2621,757 + 103,897
5 0,0651 %'0,0005 2696,562 + 118,857

1. Uji Linieritas
Persamaan regresi linier: Y = 40254X + 78,859
denganr=0,9999 dann=>5

= -2
1-7°

. _ 099993

°— J0,0001

ty=173,188

02

toos@ = 2,353 < tor = 173,188 berarti dapat disimpulkan bahwa pada tingkat

kepercayaan 95% berat torium standar sekunder mempunyai hubungan linier

dengan laju cacahnya.




2. Ketelitian (Accuracy)

_ Perbandingan berat torium standar sekunder dengan laju cacah

Berat Torium Laju Caczah Berat Torium / Laju Cacah

{1g) (cps) (ug/cps)
40699,1387 1715,0617 23,7304
48838,9660 2046,9120 23,8598
56571,8020 : 2355,6498 . 24,0153
63083,6650 2621,7571 24,0616
65118,6220 2696,5621 24,1487

‘ Rerata 23,96316

Perbandingan laju cacah dengan berat standar primer DH1A

Berat Cuplikan Laju Cacah Laju cacah / Berat Cuplikan
(2) (cps) (cps/pg)
0,107 53,6504 52,8075

Menggunakan rumus

. Ce W
K =—C 5
Cs B
~ Dengan
. Ws/ Cs=23,96316 pg/cps
Cc /B =52,8075 cps/g
Wy C
K Z_SX_C
¢ B

K =23,96316 x 52,8075
K =1265,434572 ppm
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'Ku -~ Ks

Kesalahan relatif = ‘ x100%

Ks
1265,434572 -910

910
=39,06%

x 100%

3. Kepekaan (sensifivity)

Perbandingan laju cacah (cps) dengan berat torium (ug)

Berat Terium Laju Cacah Kepekaan
(ug) : ~ {cps) (x10° cps/LLg)
40699,138 - 1715,062 42,140
48838966 12046,912 41,911
~ 56571,802 12355,649 41,639
63083,665 2621,757 ' 41,559
65118622 12696,562 41,409

4, Keseksamaan (precision)

Perbandingan simpangan baku dengan laju cacah (Sx / X x 100%)

Berat Torium Laju Cacah Ketelitian

(1g) (cps) . (%)
40699,138 1715,062 + 76,207 4,443
48838966 2046912 £ 80,563 3,936
56571,802 | 2355649+ 97,533 - 4,140

- 63083,665 2621,757 + 103,897 3,963
65118,622 2696,562 + 118,857 4,408




LAMDIRAT, — €
(Perhitungan Uji Kualitas Hasil Analisis Metoda PNK)




PERHITUNGAN UJI KUALITAS HASIL ANALISIS
METODA PNK |

Tabel Laju cacah tiap berat torium standar sekunder

No Berat Th (W) Laju cacah
| () (cps)
1 0,0415 + 0,0005 72,227+ 8,667
2 0,0846 % 0,0005 139,773 + 16,432
3 0,1237 % 0,0005 202,613 + 27,448
4 0,1640  0,0005 258,313 + 35,896
5 0,2047  0,0005 322,730 £45,013

1. Uji Linieritas
Persamaan regresi linier: Y = 1526,9X + 10,255
denganr=0,9997 dann=>5

Tty = mwWn-2
1-#*
o = 0,9997+/3
0,0005
tg = 77,436

toos@y = 2,353 < tp = 77,436 berarti dapat disimpulkan bahwa pada tingkat
kepercayaan 95% berat torium standar sekunder mempunyai hubungan linier

dengan laju cacahnya.




2. Ketelitian (Accuracy)

Perbandingan berat torium standar sekunder dengan laju cacah

Berat Torium Laju cacah Berat Torium / Laju Cacah

(1g) {cps) (Lg/cps)
41500 72,227 574,5774
84600 139,773 605,2671
123700 202,613 610,5235
164000 258,313 634,8887
204700 ‘ 322,730 634,2763

: Rerata 611,9066

Perbandingan laju cacah dengah berat standar primer IGS 41

Berat Cuplikan Laju Cacah Laju cacah / Berat Cuplikan
(g) (cps) {cpsig)
0,503 1,868 3,7137

Menggunakan rumus

k-Ce Vs
Cs B
Dengan
Wg / Cy =611,9066 pg/cps
Cc/B=3,7137 ops/g
- W C
K="Sx=5
¢ B

K =611,9066 x 3,7137
K =2272,43754 ppm’
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Ku—Ks) 100%

Ks
| 2272,43754-1210
B 1210

= 87.80%

Kesalahan relatif =

% 100%

3. Kepekaan (sensitivity)

Perbandingan laju cacah (cps) dengan berat torium (1g)

Berat Torium Laju cacah Kepekaan
(1g) _(eps) (x 10 cpsing)
41500 72,227 1,740
84600 139,773 1,652
123700 202,613 1,638
164000 258,313 1,575
204700 322,730 ~ 1,576

4. Keseksamaan (precision)

Perbandingan simpangan baku dengan laju cacah (S¢/ X x 100%)

Berat Torium Laju cacah Ketelitian
(12) _(cps) (%)
41500 72,227+ 8,667 11,999
84600 139,773 + 16,432 11,756
123700 202,613 + 27,448 13,547
164000 258,313 + 35,896 13,896
204700 322,730 + 45,013 13,947



LANPIRAN — D

(Perhitungan Kadar Torium)
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PERHITUNGAN KADAR CUPLIKAN

1. MetodaAPN

Kode | Berat cuplikan | Laju cacah Kadar Kadar + S;,
(2 __ (cps) (ppm) (ppm)
: 1,917 454,8255220
IV Al | 0,101 £0,0005 | 1913 453,876485% | 437,901 £ 28,496
- 1,707 405,0011299
2,030 454,6281757
IVA2 | 0,107+0,0005 | 2,263 506,8096363 | 492,402 £ 33,018
' 2303 515,7678269
_ 2483 583,3384929 b
IV A3 | 0,102 +0,0005 2,323 545,7492224 ; 572,375 £23,178
- 2,503 588,0371518
1,853 431,1042280
IV A4 | 0,103+£0,0005 | 1,730 402,4880272 | 425,986 + 21,403
1,910 4443653942, '
1,430 339,2803842
IV A5 | 0,101 £ 0,0005 1,497 355,1767378 | 350,352 £ 9,615
1,503 356,6002919
. 2,083 489,3653165
IVAG | 0,102£0,0005 | 2,040 479,2632000 | 499,624 + 26,994
() 2257 530,2436482
2,733 648,4288741
IVA7 | 0,101 £0,0005 | 2,833 672,1547750 | 662,664 + 12,555
2,813 667,4095949
_ 2,820 656,0787495 ,
IV A8 | 0,103 +£0,0005 2,807 653,0542730 | 652,201 £4,367
2,783 647,4706241
2,523 575,8005017
IV A9 | 0,105+0,0005 | 2,580 588,8090743 | 578,159 % 9,689
- 2,497 569,8667669




2. Metoda PN K
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2079,993892

Kode | Berat cuplikan | Laju cacah Kadar Kadar + Sy
(8 _(cps) (ppm) (ppm)
‘ 1,533 1864,916139
IVAl} 0,503 +0,0005 1,920 2335,707101 | 2057,125 £ 246,994
. 1,620 1970,752867
1,503 1835,719800
IV A2 | 0,501 £0,0005 1,597 1950,528623 | 1822,692 + 134,824
1,377 1681,827122
1 ‘ 1,626 1981,992294
IV.A3 | 0,502 +0,0005 1,663 2027,092980 | 2025,874 + 43,285
1,697 2068,536853
1,803 2202,130938 _
IV A4 0,501 £0,0005 1,353 1652,514231 | 1801,929 +350,272
1,270 1551,140483
1,843 2242 035515
IV A5} 0,503 %0,0005 1,570 1909,927161 | 2035,634 + 180,160
1,607 1954,938183
: 1,410 1711,881560
IV A6} 0,504 +0,0005 1,813 2201,164019 | 2040,903 + 284,972
1,820 2209,662722
: 1,333 1621,613316
IV.A7 | 0,503 +0,0005 2,180 2652,000771 | 2196,213 £ 525,368
1,903 2315,026361
1,140 1381,333711
IV-A8 | 0,505 £ 0,0005 1,497 1813,909268 | 1724,648 + 308,524
1,633 1978,699956
1,877 2292,512352
IV A9 | 0,501 0,0005 1,663 2031,139073 | 2134,548 + 138,965

1,703




LAMPIRAN, — E
(Uji Hipotesis Perbedaan Cuplikan)
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LAMPITAN — T

(Ujt Hipotesis Perbedaan Metoda)



uUll H.IPOT ESIS PERBEDAAN METODA

DENGAN UJi-t
_‘ Kadar {(ppm)
No | Kode Cuplikan | g APN Metoda PNK
1 VAL 437,901 2057,125
2 VA2 492,402 1822,692
3 IVA3 572,375 2025,874
4 VA4 425,986 1801,929
5 IVAS 350,352 2035,634
6 IVA6 499,624 2040,903
7 IV A7 662,664 2196,213
8 IVAS 652,201 1724.648
91 TVAY 578,159 2134,548
Rerata 519,074 1982,174
m=i= 9
? == XF N2
_Z (Xn-X)
St =1 =11185,520
Y
= == \
Z(Xiz. "Xz)l
Sy = 4=l =25888,418
X -X, | non,n +n, =2
fy = S  jruylm +n, =2) =.22,79611847

e ~D)ST ey 1)
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derajat bebas =1n; +ny - 2

Loragnt +n2 -2) = Yomsye) = 2,12 dan -2,12

/\ Dacrah
\/"‘eneﬂluaau

Daerah
penolakan X\
j \ Daerah
Wpcnnlakan
LT
-2,12 2,12

Daerah penerimaan terletak antara -t o256y dan tp.esyis)
Karena to < -t(,025x16), maka Hy ditolak berarti ada perbedaan vang nyata antara

hasil pengukuran kadar torium dengan metoda APN dan PNK.




LANDIRAN —

(Tabel Nilai t)




$TAT o T Tabel 5: Nilai

df - £100 : toso . o2 L0107 ° £00S df.
13078 % 63140 T 12706 - 31821 63657 1
.2 1886 ' 2920 4303 6965 © 9925 2
S8 1638 1N 2353 L. 3183 .. 0 4541 5841 3
T4UTULS33TC 21327 T 2776 (37747 4604 4
ASELATEL T2.018T | C2871 3365 . 4032 5
6 1440 . 1943 L 2447 | 3.143 L3707 -6
7071415 1895 . T2385- 7 2998 3499 © 7
8 1397 - 1.860 2.306 (2896 3.355 8
9 -1.383 0 1.833 2262 2.821  3.250, 9
10 1372 1812 2228 . 2764 3.169 10
11 1.363 1.796 2.201 2718 3.106 1l
1z 1.356 1.782 2.179 2.681 3.055 12
13 1350 1771 2160 2,650 3.012 13
14 1345 1761 2.145 2.624 2977 14
15 1.341 1.753 2.131 2.602 2.947 15
16 - 1.337 1.746 2.120 2.583 2921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1330 1.734 2.101 2.552 2.878 18
19 1328 1.729 2.093 2.539% 2.861 19
20 1325 1.725 2086 2.528 2.845 20
21 1,323 1.721 2,080 2.518 2.831 21
22 1321 1717 2074 - 2508 2.819 22
23 1319 17147 2,069 2.500 2.807 23
24 1318 ., L711 2064 2.492 2.797 24
25 1316 . 1.703 2.060 2485 2.787 25
26 1315 1.706 2.056 2.479 2779 26
27 1314 1703 . 2052 . 2473 2.771 7
28 1313 1.701 2,048 2467 2.763 28
29 1311 1.699 2.045 2462 2756 29
inf 1.282 1.645 1.960 2.326 2.576  inf.

Sumber: Tabel ini dikutip dari tabel 5 buku Supranto, J., 1995, Statistik: Teori dan
Aplikasi, Jilid 2, Edisi kelima, Penerbit Erlangga, Jakarta. .




LAMPIRAN, —
(T abel Nilat Fa-_-o,os)
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Tabel 6b. Nilai F., 05 _
Derajat kebebasan untuk pembilang _— . 3.
2 3. 4 57 6 07 .8 9 10 12 15 20 24 .30 40 607 120 &

200 216 225 230 234 237 239 241 242 244 246 248 249 .250 2517 2527 253 Q254
190 19.2 192 193 193 194 19.4 194 194 19.4 ~19.4- 194 195 19.5 19.5,19.5. 19,5 19.5
9.55 9.28 9.12 9.01 894 889 8.85. 3881 879 874 B.70- 8.66 8.64° 8.62 8.59 857 8.5 .8.53
6.94 6.59 639 6.26 6.16 -6.09 6.04 6.00 596 5.91 S5.86 5.80° 5.77 5.75 5.727:5.69 . 5.66° .63
579 S4L 519 505 495 4.88 4.82 477 474 4.68 462 4.56 4.53 4.50 4.46 4.43 440 4.37.
. S.14. 476 453 439 428 421 415 410 4.06 4.00 204 387 3847 3,81 377 M4 L0 367
474 435 412 397 387 179 373 368 3.64 357 AS1 344 341 338 534 33D 327 323
446 4.07 384 369 258 350 344 339 335 328 322 3.5 12 3.08 304 1.0 2.97 2.93
426 3.86 3.63 348 337 329 323 318 X114 3.07 3.0% 294 290 286 2.83 2.99 2.75 2.71
410 371 348 333 322 314 307 3.02 2.91 285 277 .74 270 2.66 262 255 2.54

2.98

3.98 359 336 320 3.09 3.0i 295 290 2.85 279 272 265 261 257 253 249 245 2.40
275 269 262 254 2.51. 147 243 235
2.67

©3.89 349 326 341 300 291 2.85 2.80 2.34 230
381 341 3187303 292 2.83 277 271 167 2.60 253 246 242 238 234 230 235 2.21
3.74 334 LEL 296 285 276 270 265 260 2.53 246 2.3% 235 231 227 2.22 218 213
3.68 329 3.06 250 2.79 271 2.64 259 254 2.48 240 233 2297 2.25 220 2.16 211 2.07
3.63 324 301 285 274 266 259 254 249 242 235 228 224 219 .2.05 211 2.06 2.0l
3.59 320 296 281 270 2.61 2.55. 2.49 245 238 231 223 219 215 210 2.06 2.0l 1.96
3.55 316 293 277 266 258 251 246 241 234 227 219 215 211 206 202 197 192
352 3.3 290 274 263 254 248" 242 238 231 233,216 211° 207 203 198 1.93 1.88,
349 3.0 287 271 260 251 245 239 235 228 220 212 208 2.04 199 1.95. 1.90 1.34
3.47 3.07 284 268 2.57 24§ 242 237 232 225 2.8 2.0 205 200 1.96 193 1.87 1.81
344 305 282 266 255 246 240 234 230 223 215 207 203 198 1.94 1.89 1.84 1.78
342 303 2.80 264 253 244 237 232 227 220 213 2.05 200 1.9 -1.91 1.86 1.3] 1.76
340 3.01 278 262 2.51 242 2,36 230 225 218 211 203 1.58.1.94 1.89 1.84 179 1.73
339 299 256 60 249 240 234 228 224 216 209 2001 196 1.92 1.87 122 177 1M
332292 269 253 242 233 227 221 206 209 2.01 193 189 1.84 179 174 '1.68 1.62
323 2.84 261 245 234 225 208 212 208 200 1.92 184 1.79 174 169 1.4 1.58 1.51
305 276 .53 237 225 207 210 204 199 1.92 1.84 175 170 1.65 1.59 153 147 1.39
3.07 268 245 229 “218 209 202 196 191 183 175 166 L6F 155 1.50 143 125 125
3.00 26C 237 221 210 201 1.94 .88 1.83 1.75 1.67 1.57 1.22 100

1.52 1.46 1.39 1.32

: Tabel ini dikutip dari tabel 6b buku Supranto, T, 1995, Statistik: Teori
dan Aplikasi, Jilid 2, Edisi kelima, Penerbit Erlangga, Jakarta.




LAWPTRAN, — 7
(Daftar Tabel Isotop)
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ey

27027276 0.03720 A | 0.78800  0.00372 A | —eoool e 0.64430  0.00819

Ao A 0.78800 0.00372 A A
S 0.28499  0.16180. A 0.51642  0,04743 A 63 EU 152 . 0.65651  0.15010 A
T2.20629  0.21350 A 0.82854 0,55640 A e S —————— 0.66430  0,00546 A
0.29805  0.62400 A 0.83080  0.51530 A BALF LIFZ: 12.7A 0.67130  0.02%64 A
0.30569  0.03255 A 0.33192  0.06417 A GEN: NTH EG153 0.67460 0,13650 A
0.31081  0.02383 A 0.83656  0.29480 A NFA GD152 0.67500  0.02730
0.31500  0.01674 A 0.83838  0,053%4 A NFA EU1S3 0.67861 0.47770
0.333%6° $3.G0000 a G.35985 0.58520 A GAU: . 0.53580 0.03276
0.33566 .0.03534 A 0.86923  1.79500 A PAR: : : 0.63860 0.84610
0.34037  0.15160 A -~ 0.2%905  0.91140 A REF: 75 DE 1,72 BA 2 0.70360° *0.01556
0.34255  0.16460 A 0.91086 0.03649 A 0.71200  G6.01165 A<
| o.34595  0.335%0 A 0.91600  0.01531 A 0.03952 16.00000 A X ©.7127¢  0.09008
0.37071  0.10420 A 0.92324  0.29760 A 0.04072 19.00000 A X 0.71940  ©0.06005
8.37272 0.23150 A 0.94400  0.G0744 A 0.0423% | 0.30000 A X 0.71940  0.27300
0.37772  0.10970 A 0.95334  0.04371 A 0.04300 0.50000 A % 0.72790  0.00923
0.28163 0,70830 A 0.,95825 0.01581 A 0.04540 L 9.00000 A X 0.76492 0.19110
£.4021¢  0.75610 A 0.97345  0.01953 A 6.04660 " 2.10000 A X 0.75915  D,076423
0.40400  ©.23250 A 1.0457%  0.96720 A<D 0.04370  0.35000 A ¥ 0.77850 12,99000
0.40651  0.13530 A 1.04615  0.96720 A<D 0.05000  0.04000 A X 0.79470  ©.03001
0.43919  17.24000 A 1.04902 5, 18000 0.12176  39,24000 A §.80520  ©0.0116%
0.44878  ©,24740 A 1.07082 | G.13760 0.14800  0.00%46 A< 0.81051  ¢.312760
0.45100  0.00553 A 1.08103 ~ 0.027¢0 0.20740  0.00717 6.33970 0.01592
0.45300  0.02511 a 1.08331  0.15720 0.20920 0.00319 0.84340  0.16380
0.45335  0.0427% A 1.11532  0.014883 0.21243  0.02075 0.8573%  4.17600
0.46175  ©.79920 A .12223  0.32040. 0.23:30 0.06224 0.30304 0.07443
0.46435  0.44720 A 0.24457 7.61600 0.91940  ©0,40950

0.46477
0.4744% 0.14040
00,4763  0,61757
9.48592 0.15000
©.50551 4.55830
T.51007 6. t1g20
0.51572  0.9571%0
0.52007  0.45010
0.52312 §.93152
9.54953 0.G63370
6:54295  0.13020
0.54700 0.c1023
C.5482€  59,96G00
0.357125  0.39990
0.57550  0.0267%
0,57064-.-0.03069
0.59551 7 £.07153
0.68071% L.i6135
0.51263  ©0.0%021
0.62555  0.31004
0.61732  0.0i3%5
0.565329  0.05115
0.66264 0.01423
D.66703  0Q.2%300
0.57534  G.49320
0.67682 0.01360
£.70000 0.00553
: 0.71219 1.G5400
|- 0.73120 0.32740 1,73343  0.09951
i 0.73744 9.3090¢ 1.81860 0.00372
| 0.74060 1.83300 9.00251
! 0.14145 0.23140

; 0.74804 194400

0.25142 0.07543
g.25%40 c.on1z2a
0.27103 0.07643 0.9307% 0.07370
0.27540 ©.53275 0.9363¢ 0,0G213
0.23580 0.00582 k< 0.95950 0.01355
0.2559% 2.13950 0.96340  0.12010
0.31512 0.G4358 0.%6400 14.53090
0.31500 0.00491 0.57440 0.01082
0.32490 0.07729 0.99005 0.03276
09.32641 0.,126%0 1,008035 0.865510
0.330%9  0.006%3 1.053530 10.29000
0.3403%0 ©.01320 1.089482 1.72000
0.34439 27.0G6000 1.10829 0.77740
0.35200 0.01829 1.11207  13.50000
0.26771 0.87350 T.17100 0.G3S5a9
0.38570 ©0.02320 1.20610  0,00819
0.41109 "2,2640C M.21289 1,44700
C.41657 '0.:0650 - 1.24950 0.177490
0.423170 0.00545 1.26124  0.01549
Q.44400 0.31190 V.29%74 o.101%00
q.44460 2.833%00 1.29919 1,70600
0.43270 0.027310 1.31356 0.00382
0.43345 0.49950 1.334350 ©.00337
0.49350 0.04085 1.34790  ©.01774
0.49373 0.02621 1.363)84 0.32730
0.49390 0.0155¢ 1.39040 ©.00410
0.496130 0.00546 1.40308 21.21000
C.1954%5 0.0027) 1.45795  0.51360
0.5031% 0.15010 1.52865 0.30030
0.52032 0.05459 1.53320 0.00218
0.52320 0.01092 1.55820 0.00082
0.%1710 f1.,N0955 1.60562 G.00792
U,.35440 (S TNt ] 1.6404d13 U.C0546

1

1.16571 0.0%5853
1.17055 1.29300
1.1%320  0.74691Q
1.39708 1.05700
1.200446 ¢.00326
1.24694 1.35100
1.25122 D.35310
1.26145% 0.44640
1,26500 0.02325
1,3G364 0.36400
1.312138 0.16370
1.33403 0.40270
1.34374 2.51100
1.34636 0.C2790
1.35025  0.16460
1.37912 0.0381)
1.40600  0.00136
1.43700 0.00021
1.42000  0.00651
1.45000 0.20233
1.48545 1.77600
1.49911 0.01102
1.63306 0.00744
1.635649 0.69750
1.69063 0.09353
1.70500  G.0001%
1.71000 0.00056
1,731596 0.00019
1.76409 0,00017

0.91950 0,50546
6.92621  0.27300
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; 0.74976 . 0.65190 A 0.33330 0.00546 1.64733 D.00655
: -0.75105  2.07400 3 i 0.55550 0.02047 1.76%13  0.00%01
; 0.75649 0.10970 A ‘ 0.56140 0.00273 -

: 0,75955, 0.07440 & 0.56357 0.515%0

: 0.76202 G.C2857 A 0.5665C¢ ©.,12220

é T 0.771326 0.58370 A C.388272 0.47220

i A ©6.51590 0.01092

0.777Q0 0.CoéE51

Sumber; Erdtniann, G., Soyka, W., 1979, The Gamma Rays of The Radionuclides,
Vol. 7, Verlag Chemie, New York.




0.010%0 ©.30000 A G.31304 $.099560 & 0.56320 3.67260 A | —mrm——ddmmnmeccmc -
0.01265  £.2000C A . % 0.316%0  £.522006 A G.5£350  E.LL20G A $1 PhR 234
G.01410 C¢.32726 C.DI0G0 K 0.64500 G.0i93E A< | memmmmmmmeeecmwm—ce oo
0.01570  7.50000 A X 9.23007 1.3C000 A 0.67350 G.02594 A< HALF LIFE: 6.TH
0.01630 D.34081 §.16500 2 0.686650 0.056580 he GEN: NAT U 226
0.01650 2.00000 & X 0.25%50 0.65100 . ChrU:  L234
0.01%00 G.35459 0,08500 A 0.71010 0.23260 A PAR: TH 234 24.1D
0.01960 ? 0.315716 G.17300 R 0.73500 U238 4.7E+0%A
0.02270 0.35947 . 0.00900 A 0.75470  0.51300 A REF: 77 EL 1,77 KO 1
6’02360 0.36366 6.00740 R T o0.81420 G.0%CBD A
0.02470 0.00400 A G.3951%3 C.E1920  7.45400 A 0.07360 114.00000 A ¥
0.02%54  0.0%000 A 0.37%33  0.04500 A 0.BESDD  .03600 A 0.03440
©.02700 ? 0.3E494 C.00410 & 0.86700  5.t0600 A 0.04345%  0.120U0 A
n.02736  9.30000 A 0.36725 ©.000%50 A 0.B55430 19.540D0 A 0.04519  0.20000 A<
C.029%5  0.0%000 A 0.:5°75 C.OD6ED A 0.51140  0.01162 A 0.05620 !
0.03700 ©0.00300 k U.3%575 G.00260 X 0.5%300 G.U40EE A 0.06320  3.106000 A
7.03154 0.00700 A 0.35835 ©.GOS30 A U.RE530  43.€2003 A 0.0671%0
0.03400 C.40%E7 T.03600 A 1.0863306  C.35780 A 0,0695C 0.23000 A
0.03582 0.0%600 A 0.47076  £.00190 A 1.0%670  U.L13SS R 0.05050  0.37000 A
0.0G3320 0.145%0 A G.43528 L.LL3IZU A 10800, L. LILLG A 0.09467 15.50000 A X
0.03¢57 1 0.20140 A 0.428%7 0.0U430 A 1.055C6 C.LETTS A 0.0%b44 2%.10000 A X
£.038%7°  0.01200 A 0.43867 : 7.05330 0.0G2323 X 0,09870  4.7G000 A
“B.04248 0,006D0 A 0.490%0  €.0C030 A 1.92506 C.31300 A 0.10340  0.12000 A
C.C4385  0.COT00 A U.50340  C.GLOCO & 1.93240 L, GUEEE A 0.131100 - 8.55000 A X
0.04416 « 0.06000 0.57000 . T,9045 G.GY549 R 0.11450  1.15000 A ¥
D.04637 0.20800 A- £.51620 G.0C130 A 1.97166 C.0D&B4 A<” 0.12530 1.10000 A
0.%5056  G.0D140 A 0.53560 C.0LS50 A 0,13126  20.00000 A
C.35274  0.0ESCO A L.54319 R B T L L L LT PR 0.73437  0.21000 A
0.73461 ©.08100 & C.54€6%0  T.GLTLG A 0.13770  0.15000 A
0.305676 -0.00600 A 0.57240  £.GLOSG A | meeeememme el 6.14C30  0.93000 A
0.057%%  0.03%00 2 0.5:300 HALY 27.4D 0.144%0  ©0.38C00 A
0.05U3C  0,C0700 A 5.505C0 0.15020 0.20000 A
0.06357  0,55000 A 0.15270  7.2000C A
0.07050  0.00700 A 0.15%30 ©0.73000 A
0.07190  0.00%20¢ X 2.14E+06A 0,16560 0.05000 A
0.07250 0.00400 & 1, D.1708D0  0.45000 A
0.07418  0,02500 & 2,77 ¥O 1 G.17460  0.19000 A
0.07736 0.96600 A 0. 15600 1.50000 &
0.65200 ? roX 0.,18360 C.540060 A
0.06767 D.48000 A ¥ 0.19640  0.0700C A
0.09088  0.£0000 A X 0.18570  0.70000 A
0.0%600 - ? A 0.200kG 1.08000 A |
D.09685  C.0B800 A 0.202%0 1.10000 K ;
0.10082 0.03200 A 0.63460 . 0,21070  0.05000 A
0.10250  0,04400 A 0.04765 9D.21300 h 0.22020 0.230900 A
¢.10270 0,30000 A X 0.08027  T.15490 A 0.226567  3.50000 A
0.10570 - 0,09P0C0 & % 0.05466 0.73570 A X 0.07526 1.15000 A 0.22687  6.50000 A
0.10600 : ? 0.05E44 1.21600 2 ¥ 10,0666 3.79000 A 0.24540  0.%0000 A
0.12460  0.00500 A 0.10547 1.64600 A 0.05466  5.600C0 A % D.246%90 '3.710000 A
0.14450 0.00400°A 0.10696  2.80700 A 0.055E0 6.26710 0.17000 A
0.19850  0.006CO A 0.%13100  0.50340 A ¥ 0.05644 5.50000 A X% .0.27210 1.20000 A
0.24220 0,00800°A 0.11450 - 0.15360 & ¥ G,Y0386 €.S$5000 A 0.28610  0.14000 A
D.24310 D.03400 A 0.13230 ©0.01256 A 0.311100 5.36000 K X | 0728950° 0.10600 &
0.24545  0.0070C A 0,13560 O0.5BDE0 A 0.11450 1.94000 K X 0.29370  3.20000 A
0.245%0 0.00700 A 0.35C70 0.E4000- A 0.14540  0.44000 A 0.30960  0.10000 2
e 00255800 0,101Q0%A2° |, 0.16500  6.02904-A 0.24830 ©.07500 A 0.31250  0.29000 A
] . 0.25840  0.00230 A “0.17520 7 0.00965 A 0.27154 - 0.G64000.A . 0.31630.: 0.12000 A |
; 0,26022 . -0.17300 A 0.37680 0.00357 A 0.30011  5.50000 .R"° @.732070 0.12000 A -
G.27316 '0.0580C A 0.16390  1.25800 A 0.32830  U.29000 A
C.27709 D;06700 A 0.21%00 0,00484 A< 23.70000 A 0,32830° 0,29000 A
©.0,28367 ..1.60000 A, 0.28220 0.00966°A . T 0.33030° 0.58000 A
D.28666 T 0.32750  6.37000 A 3.88000 A 0.35180 . 0.57000 A
¢.300083 2.30000 A 0.421%C  2.51700 A 0.59000 A 0.36960  2.80000 A
w b 030267 . .2.30000 RS .0.45360  B.61500 A 1.29000 A ~0.37220 . .1.50000 A,
' 0.30267 ° 2.30000°H T0.47240 4.16200 A 1.59000 A .. .0.40980_ . 0.36000 A .
L“ ©.31015  -0.00140 A - 0.51560  5.51600 A Tel el 00416300350, 000000 AT,

Sumber: Erdtmann, G., Soyka, W., 1979, The Gamma Rays of The Radionuclides, i
Vol. 7, Verlag Chemie, New York.
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CANADA CENTRE FOR MINERAL AND ENERGY TECHNOLOGY

REFERENCE URANIUM-THORIUM ORE DH-1a

CERTIFICATE OF ANALYSIS ~

Recommended Value

95% Confldence Interval ' '

U 0.2629% + 0.0003%
T™h 0.001% 4+ 0.0038
Aa-720 3!.% g/ + 1.1 Dafe
ry-210 30.0 Bq/g L 0.9 Bg/p

DESZRIPTION
DH-la 1is intended as a replace:m.ent for
Nii-1 of which the stock ls axhausted. It.‘ i3 ore
typical :ol" the property of Denizson Hine.‘s-ll.lmited
In Elliet  Lakn, Ontarie, =and 18 2 ;;r:l'L(:il;J.c
feldapalhile c|u-u:I.':.II.«: conbaintng :\p;:t-'::<!1m51,f:ly 103
pyrite. The radioactive mingrals are uraninite
and brannerite aqd possibly traces of monazite and
.uranothbrite. .
' The bulk material was dr}'-gr'ound‘ to minus
T4 wm, blendsd and btottled in 200-z unlta. The
homog‘;vz‘rfitﬁ' of DH-1 was confirmed using the volu-

melric=umpiee aelhod for uranius.

CERTIFICATION

The e¢ertified value of uranium is the
mean of U5 determinations by the volumetric-umpire
method perlformed at CANMET to confirm the howmo-
ganity of DH-1a. Yo mddition, a nurf‘[clcn:t numbaor
ol resulbg o weauior were  submiLbed 't"Ay ninn
laboratories to glve a consensus value ol 0,2060%
and 95% confidence intervals of * 0.003%. 'Hereln,
instrumental ‘techniques, X-ray fluorescence and
neutron ackivation analysls, were predeminant,

The conaensus value Tlor éhorium...ia the
unvwelghted mean of 66 acveapted aznalytieal determi-
nakions hy 12 Jl1aboratories, Kethoda '{neludad

colorlmetry, X-ray [rluoreacance, neut:‘on;,actlva-

LR
4

tion énalysis and radiometry.
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UNJTED ICINGDOM

ANALYSED SAMPLES/IGS 41

Nastndisite, unteached congenlrate !

Source; Mulycerp, Ine. Mountaln Pass, Catifarnln
Begh slae: Y958~ (7%50m) .

Mol etaen content: 3,030 t .
ARALYSEIS (Ary Lasie) i
Balermbunt [nn tHumber of Accepled value, 95 confldenee
resulls, n T (or ppu) 1imlts

o to : Lot Ghoou  Ghhl H .
THO.," 4o : 0,121¥ c.10 ok pY
’:.a253 g : 40,50 20.72  2L.11 R
Cely 56 3z.2h . 32.00  33.09 P
Trelyg o bt 2.7h 2.68 2.79 n
Hedo, 00y ol : 7,04 7.50 7-77 r
I . Ik 0.5 g.hy 0. 50 Id
IZII.‘.(.'IZ‘,I 20 9.0 0.071 .00 i
Gl 50 26 ‘ 0.151 0.149  0.155 P
'i't;;,o.] 10 ' ; 0.068 - - pusn
Ty o0 h ; 157 ppm - - peonn
l[u«‘;!lij Ll g - - puss
Ery03 4 19ppm - - poss
T 1€ 10.%ppm - - nass
Loy ] : 500ppm - - pUSS
szoa 4 i Bo0ppm - - puss
Toliq 27 : -66hppm - - poss
5?05 H ' a. 82 - - posSs
A1203 10 0.073 - - pass
Fen0: © R0 1 0.hz 0. 30 0,45 g
W0 12 0.205 .20 0,70% r
Cno 13 h.g2 - - puss
Ha,0 6 ‘ 0,135 - - puss
L0 i of [aqen - - ettt
i, i) P0.12 20.01 20,06 It
Pl b ; 1,205 - - puBs
503' 22 ' 1,215 1.17 1.24 p
C1 1 0.41 - - pos:
I z6 h.y7 h,23 k.70 P
Mo Co 0.06 - - pOSs
Bag 28 1.58 1.50 1.65 P
SrQ 13 2.26 - - poss
1] 10 013 - .- prIst
1. UDrying condillons varled wldély bclween lalborntorles and the range In

molsiure values are wlde. The value glven Ls based on the medlan,
2. where results arc . based on analyses from flve or more laborutories and

they are In good agreement, o recommended vaolue, R, s glven. Where

azreement is less, a more cautlous prolable valuer, P g glven., With fewer
dota, o possible value, poss, In glven as n gulde anly,

A, The menn con be n poor estimate of o true volue If dets are few ln number
or urec o pootr approxlmatlon to o normal dlstribution. Nobust estimates
such asa Lhe medlan, Lhe Gaslwlrth medlan and Lhe 25Y trimmed mecan can be
much more rellable. After ellmlnating any hlghly digerepant datn, flve of
these liave been calcllated In addltion te the msan. The accepted value
has been based on whilchever estimale secems best for cach set of dotn.
Confidence tlmlts for the mecan arc based on the standard error of the mean
® the t-sletistle Tor n-1 degrees of Freedom; for the medlan, they are
based on the blnomlal distribution or iis normal spproximatlon.






