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On the Distribution of Germanium in the Coal
Seams in the Western Mogami Coal Field,
Yamagata Preféctuxe
By
Minoru Sasaki, Eizo Takeda, Shozo Nagata & Kiyoji Tkeda
Abstract

Recently it has been recognized that germanium is contained comparatively much in the
lignite of Japan. But the study on the distribution and “oncentration of germantum in the coal seams
has been hardly  done. ‘

The writer studied the distribution of germanium in the coal seams in the western Mogami
coal field for thirty-seven days in November, 1954 and twenty-four days from October to November,
1955,

The field contains a sequence from late Miocene to Pliocene sediments. The Tertiary system
is divided into nine formations in ascending order; the lower Furukuchi, the upper Furukuchi, the
lower Mitsumori, the upper Mitsumori, the Sakekawa, the Yamuke, the Shimizu, the Tzumigawa
and the Funagata formations.

Of these formations the lower Mitsumori, the Yamuke and the Shimizu contain workable
coal seams which are from one to six in number, range from forty-one to one hundred and fifty-five
centimeters in thickness.

Specimens of one hundred and thirty-eight of coal were sampled. According to the classifica-
tion of coal by JIS M 1002, these coals belong to the classes Fy and F, which are lignite. The results

of the proximate analyses of these coals are shown in the following table.

i ‘ | I Fixed iCalorific
2 Volatile | Fixed i Calorific | carbon%, value keal/kg
o 0/ | 1
Molsturefo| - Ash?% matter Y, [ carbon%, | value keal/kg (moisture- and mineral-matter-
[ | | {ree basis)
1-22 | 10-20 § 40-42 2 24-27 | 4,004,200 |  36-40 { 6, 2006, 600

very column was divided into many blocks which range from four to forty centimeters in
thickness. According to the result of quantitative analyses of germanium in each block, following
facts were ascertained. ' )

1) Germanium is generally concentrated at the top and bottom of coal seams, and as the
block approach to the hanging or bottom wall, the germanium content increases.

2y The average thickness and germanium content of the top and bottom block of coal seams
are shown in the following table.

3)  The top and bottom parts which are rich in germanium can be mined selectively and

easily, therefore these parts may become a resource of germanium in near future.

ERFY Y
B

1—(605)




e BB A& O OA W (516 % W 1B
Top part Bottom part
Coal seam
Fhlckne» (cm) Ge (ppm)*® Thickness (cm) Ge (ppm)*
Akatan 9 8.0 8 8.7
S 1-2 3 7.4 8 17.0
Uenimai | 7 8.9 7 8.7
$ 2-3 | 5 1.5 5 2.5
Sanmai 7 9.5 7 7.5
Nimai 13 4.8 8 ! 14.5
Nendo 8 9.8 7 § 4.3
Usunimai 10 3.8 6 ‘t 7.8
57 8 18.2 9 28. 4
S 7-8 ] 18.7 10 3.6
Shitasanjaku 6 7.7 8 5.6
S9 4 20. 3 8 4.5
Jos6 9 9.9 8 6.1
Kaso 7 6.1 8 8.8
Sanbans6 10 111 5 13.0
Yonbansd 5 1.0 5 5.9
Gobansd 5 3.0 5 1o
" Ichibanso 6 0.8 5 2.9
Honso 4 E 4.4 5 10.2

* ppm = grfton of coal (moisture-free basis)

4y
hundred ppm.

5)

The maximum germanium content of woody coal isolated from the coal seams is two

Among the components of coal, the greatest enrichment of germanium is found in vitri-

tic coals in the top and bottom blocks of the coal seams. And it is easy to collect these vitritic

coals from the blocks by methods that take advantage of differences in specific gravity.

6) The writer supposes that the concentration of germanium was reinforced by reaction

between coal materials and circulating aqueous solutions which contain germanium, after the plants

had been buried under sediments.
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B BTSN B s S v = v NI (2 R - PR » AR < L ETE)

83 bR A R b de 1 B A R o L ER Y TR R
o Lo Lo | Ao A o | mown s s | g | SORRIRET IS
F S BN CO) (%) (%) (heallkg) | (%) |BUE TR B | o
N L1 (%) \ (keal/kg)
o 7 11.74 | 18.56 | 43.50 | 31.20 1 4,520 | 8.72 | 42.2 | 6,140 ¥,
B | H#| 14.06 | 11.89 | 44.72| 29.33 | 4,616 | 2.43 | 40.0 | 6,315 Fe
F S 10.16 | 42.65| 20.69 | 17.50 | 2,754 | 0.60 | 40.3 | 6,291 | F,
Be 1| 48L%s 16.28 | 24.27 0 38.07 | 21.38 | 3,765 — | 87.2 | 6,600 Fs
” 48FH#| 19.89 | 10.57 | 42.26 | 27.31 | 4,466 — | 40.0 = 6,520 F.
oK M| 46k 21,82 10.76  41.69 1 26.23 | 4,225 ~ 1 3%9.0 | 6310 T
” 46TFEE 22,01 0 10.48 | 42.14 | 25.37 | 4,297 ~ 1 88.0 | 6,450 | ¥y
2 " 11k# 201,29 | 9.61 | 41.61 | 27.49 4,145 — | 40.5 6,070 Fy
” LIF%E 20.22 | 14.07 | 40,29 25.42 | 3,941 — 39,5 | 6,100 F,
oW A& 6LEM 16.77 | 12.48| 40.55  30.20 4,39 0.67 | 43.0 | 6,303 | ¥
i ” GLFES 15821 23.27 | 9533 2558 3,716 0.57 | 43.1 6,295 F,
B Fnl 66LEp 18.52 | 12,47 | 41.30 27.71| 4,110 | 0.81 40. 8 6,043 | Ty
" 66 F¥E 16,04 | 30.00 31.56 0 22.40 | 3,146, 0.47 | 43.2 | 6,102 ¥,
S W 72k 11,90 | 27.17 | 86.73 0 24.20 | 3,527 | 0.58 41,3 | 6,002 ¥,
” 7OF R 13.53 | 9.49 | 44.27 | 32.71 | 4,642 0.57 | 42.8 | 6,178 T,
= B 74k 18.3%3 | 18.55 0 40.77 | 27.85] 4,145 0.72 | 41.2 | 6,220 T,
” 74T 11,831 32.92 | 33.96 21.29 | 3,312 1.17 | 40.5 | 6,294 | F,
F | 80kup 12.46 | 25.29 | 37.24 0 25,01 | 3,810 0.59 | 41.7 | 6,326 I
" 80T 12,16 1 8416 83.17 | 20.51| 3,179 0.37 | 40.7 | 6,239 I,
300 | eikm 10.58 28.21| 37.82| 923.39 | 3,687 250 | 40.1 6,254 |
” BUTH| 12,05 26.88 | 87.43 | 23.64 | 3,738 | 2.22 | 40.0 | 6,344 | I:
N W | 82-#E 1253 | 14.16 | 49,89 29.92 | 4,470 1 1.39 | 41.4 | 6,194 T
G " 82k 10.85 ] 36.03 0 33.23| 19.89 | 3,176, 0.95 | 40.0 | 6,322] F,
Z 82FH 10.59 | $3.05 | 35,32 21.04 3,457, 0.63 | 39.4 | 6,435 | F.
BB 83k 12,30 | 20016 40.24 | 27.30 | 4,175 1.66 | 41.6 | 6,332 F
i " 83T 10.61 | 83.94 | 34.49 20,96 | 3,296 0.92 | 39.9 | 6,251 Ty
F | 84l 18.31 ) 1950 | 39.98 | 27.20 1 4,128 | 0.57 | 4.7 | 6,291 I,
” 84FU 11.81 0 24.58 | 38.71 | 24.90 | 3,952, 0.70 | 40.3 | 6,411 | F
” 85 13.39 | 22,22 | 39.18 | 25.21 | 3,942 — | 40.5 | 6,300 T
St 86 13.68 | 14.79 | 41.99 | 29.54 4,263 | 0.63 | 42.0 | 6,060 T,
%,{ $h Mb L 89k 11.26 | 23.61 | 388.52 26.61 | 3,899 0.66 | 42.0 | 6,165 | Fy
ém " BOTFHE 12,55 | 16.75 ] 41.21 | 29.49 | 4,223 | 1.08 | 42.4 | 6,089 | F.
i w90 1191 | 30.25| 35.23| 22.61| 3,548  0.72 | 40.7 | 6,393 | Fy
o0 W 92 13.78 | 11.76 | 43.61 | 30.85| 4,697 | 0.75 | 42.0 | 6,389 |. Fy
boim H | 9 18.75 | 11.96 | 48.50 | 30.79 | 4,479 0.93 | 42.0 | 6,108 F,
o B | 96 18.12 9.78 | 44.59 | 32.51 | 4,760 | 0.97 42.3 6,237 | F,
w97 14.29 | 18.84 | 42.44 | 24.93 | 4,169 — | %7.8 .1 6,330 F,
I HE | 99k¥R 12,93 1174 44.19 | 81.14 | 4,540, 1.42 | 41.9 | 6,103 F.
o " 99F | 12.28 | 17.88 | 42.35| 98.35| 4,196 | 0.90 | 40.8 | 6,080 | F,
® O 100k 9.98 | 42,36 | 29.28 | 18.88 | 2,723 0.62 | 41.7 | 6,151 | F,
2 ” 100F#H 18,47 | 18.621 40.25| 27.66 | 4,003 | 0.59 | 41.8 | 6, 027 | Fy
# " 10136 18.06 | 18.98 | 42,05 25.91 | 4,074 — | 39,0 | 6,130 Ty
i ” 10U F%6 13.86 | 18.55 | -40.99 | 27.10 | 4,153 - 410 | 6,240 F
JE ) 102E%6 13.60 0 10.29 | 43.83 | 32,28 | 4,739 | 0.97 | 428 | 6,294 F,
" J02F | 12,30 | 13.52 | 44.84 | 29.84 | 4,644 | 0.69 | 40.8 | 6,853 | I,
i £ 100 k




WOW WA HAW (6% HIE
#Hak o S &
WwiE o oRE | R e 4 B R w5y g ® 4y foﬁﬁv F A E S N ) e
T P B CA R S @) | () | (keallke) (% ;

B £ | : #
S | gt w108 | 9.96 | 44.68 | 28.33 | 17.03\ 2,563 | 0.88 L 40.8 6,133 | Fy
o w107 10.44 | 30.58| 33.74 2524 3,600 111 | 447 | 6,528 | F
Tl w112 12.33 | 18.61 | 89.20 | 29.86 | 4,339 1.09 | 4.2 | 6,421 | F,
g | F | 1IBLE 13.62 | 20.81 | 4207 | 23.50 | 4,227 86.5 | 6,640 | F
ok » | 113 11.08 | 33.82 | 34.49 | 20,61 | 3,481 39.5 | 6,640 | F
K # | LIS 12.08 | 33.70 | 84.44 | 19.78 | 3,402 38.5 | 6,600 | F,
U8R |~ | 14kw 1420 | 27.00] 3564 2316 3,503 0.61 | 41.0 | 6,185 | F,
i | 4 | L4FE 1260 | 3447 3171 2122 3,061 | 0.88 | 42.2 | 6101 | F,
Se | K HR| 116 13.47 | 16.86 | 42.95| 2.72| 4,360 0.53 | 30.2 | 632 T,
;oW 12.42 | 14,46 42.50 | 30.62 | 4,627 | 2.56 | 42.3 | 6,430 | T,
W 119k 10.60 | 32.53 | 83.23 | 23.64| 3,386 | 1.43 | 43.2 | 6,239 | F,
v L9 9.91 28,89 | 37.60 | 23.60 3,851 | 0.66 | 40.0 | 6,539 | F
b v L LI9TH 12,83 14.05 | 44,24 28.24| 4,609 1.10 | 40.1 | 6,52 | F,
» | 119—W, 10.31| 4.08| 52.48 | 32.80 | 5323 1.33 & 40.3 | 6,22 | F,
Bl 120k¥ 10.53 | 28.07 | 86.51 | 24.89 | 3,711 | 0.68 | 420 | 6,274 Fy
i v 12000 1119 | 20,77 | 40,20 | 27.75 | 4,236 | 0.52 | 42.0 | 6,386 | Fy
v | 120TH 1214 | 19.20 | 4160 | 26.97 | 4,260 0.79 | 40.5 | 6,355  F,
A B 120L# 9.8 3440 33,28 | 2294 3,380 1.04 | 42.7. | 6,321 | F,
» | 120dig 9.68 | 25,44 87.18| 27.70 | 4,077 | 0.48 | 43.9 | 6,488 | F,
» LI2UFH 1180 20,19 39.53 | 28,48 4,194 0.69 42,8 | 6,317 | F,
i v 120V 994 1475 4577 | 20.54| 4,618 255 | 39.9 | 6,230 F,
B 122»!: W) 10,10 | 24.83 | 39.38| 25.69 | 4,053 0.90 | 40.8 | 6,425  F;
s 122 9.24 3317 | 8546 | 2213 3,650 0.39 | 40.1 | 6,660 | F
122 1069 27.96 37.69| 23.66 5,841 0.5 | 40.2 | 6,498 F

] SO S - - : ]
K B 125 1831 17.82| 40.21 | 28.66 4,350 | 1.08 | 423 6450 Fu
#0126 14.77 | 12.54 | 4265 | 30.04 | 4,45 | 0.69 | 42.0 = 6,209 F,
A T 14.46 | 9.41 42,68 | 83.45 4,854 | 0.5 | 444 | 6,439 | F,
v | 127—F| 5.36| 2246 | 19.02 | 53.16 | 4,993 | 0.52 | 75.7 | 7,004 A,
B W | 120k¥ 1016 | 550 | 51.58 | 3176 5261 | 0.74 | 38.3 | 6,346 | F
v | 129FH 1865 | 13.90 | 42.30 | 30.15| 4,676 | 0.58 | 42.2 | 6,555 T,
v |129—W 10.65 | 0.91| 57.56  30.88 | 50501 0.83 | 350 6,225 F,
HoE | IBLERE ILIL 1779 | 4157 | 20.53 | 4,452 | 0.72 | 42.2 | 6,380 | F,
B v [IBUFH 1495 818 | 48.41 | 33.46| 4,936 | 0.62 | 43.8 | 6,476 | T,
B | 182k%8 979 | 80.08 | 35.73 | 24.45| 3,725 | 0.83 | 422 | 6,447 | F,
v | IB2FH 1288 15.43 | 41.98 | 29.71 | 4,519 | 0.54 | 42.5 | 6,414 | F,
(133 | 931 3408 3382 2279 5,360 | 246 | 422 | 6,923 F,
134 | 1081 20 90‘ 41@4{ 27.05| 4490 | 105 | 40.7 | 6,740 | Fy
: : B ! ! - x I
185 | 8.55 50, 631 26,80 | 14.02 2,33 | 0.98 | 38.0 | 6,348 F,
136 | 10.01| 4154 | 28.8¢| 20.11] 279 | 0.47 | 4.0 | 6,195] F,
w138 | 15.48] 932 4042 s478| 525 | 123 | 47.0 % 6,991] Py
‘138«\/’% 14.08 | 17.99 | 37.50 30.48 | 5683 | 1.22 | 458 | 7,038 | F,
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B BRSNS s S e = 0 LIRS (Ea RS - R - KEBE  WEEARR)

4k B lBmETE SR 5B ROTFHTESHE

B s | K BB R KR S WELSE | R W W " f“f ’;‘é ffi*z, -
R | (%) | (%) (%) (% | (kealfkg) (%) | (%’) E {}de]!kgli T 53%3
R 12290 | 12,73 4.1 | 30,27 | 4,568 3.08 41.10 6, 298 Ty
k2 17.21 18.25 15. 81 25. 65 3, 926 0.61 40. 67 6, 251 Fy
3 # fl 12. 54 2144 | 39.68 26. 35 4,031 1.22 41,05 6,273 Fy
2 i H 12.12 19. 04 40. 31 28. 53 4,115 0.94 42. 80 6,114 | Ty
Mo #l 13. 87 16. 42 41.87 28. 34 4,330 0.84 40. 96 6, 291 Fy
i 2 B 12. 62 18.92 40. 91 27.58 4,134 0.87 41.20 6,172 Fy
.5y 9,96 44, 68 28.33 17.03 2,563 0.88 40. 80 6, 133 Fy
T3 R 12.65 24 25 37.66 25. 44 3, 940 0. 94 41. 60 6, 444 Fy
= 13. 47 16. 86 42.95 26.72 4, 340 0.53 39. 20 6, 352 F,
k I 10.72 29. 86 39.78 26. 58 4,128 1.08 41.40 6,395 Fy
T B 14. 00 12.88 42.21 30. 91 4,631 0.68 42,70 6, 424 Fy
3 % 9,31 34. 08 33. 82 22.79 3, 360 2.46 42,20 6, 236 ¥y
4 8 10. 81 20, 90 41.24 27.05 4,490 1.05 40.70 6, 740 Fy
5 % R | 8.53 50.63 26. 80 14. 02 2,334 0.98 | 38.00 6, 348 Ty
1% 10.01 | 41,54 28. 34 20, 11 2,796 0.47 44. 00 6,195 | T
N 15.48 9. 32 40,42 | 34.78 5205 | 1.23 47.00 6,991 F,

LTRO21%, F SR FH028~24%, F0IEND T B L E CHRE L 2o R & S~8em DFELE IS
RIB D34 ~51%DINHE 72 » T d. BEEI >R T 'Clilr WHNEHL - oo BB OBERE, k2 &@Emf )
@28 5,200keallkg T o & &, DWTHRE - TR VTR OEFITT - TR 1L 200m, Bl AR

T U4 BB 4,500~4,600kealfkg, bl e Sy 0 4,300 G0micihic v, ‘%03%%@&553{%@%@*ﬁ?"}f‘SON%m“@;f;‘;Za
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