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Tab. 1 Results of C, H, and N in manganese nodule

BB TR 12 RIEE(%) P (%)
C 0.09 ) 0.10 } 0.10 | 0.10 | 0.09 | 0.10 § 0.13 | 0.10 | 0.12 0.10 ] 0.08 | 0.09 0.10
1 H 1.38 | 1.37 | 1.49 | 1.47 { 1,50 | 1.48 | 1.40 | 1.41 | 1.40 | 1,41 | 1.50 [ 1.51 1.44
N 0.09} 0,08} 0.08}0.110.07(0.090.10}0.07|0.070.06| 0.04)0.04 0.08
C 0.12 | 0.12 | 0.10 | 0.11 1 0,09 f 0,10 | 0.11 } 0.10 | 0.11 | 0.10 | 0O.11 | 0.10 0.11
2 H 1,74 1 1,68 [ 1.63 1 1,72 ) 1,51 | 1,63 | 1,63 | 1.66 ) 1.57 | 1.49 | 1.50 | 1.51 1.61
N 0.06 | 0,06 | 0.07 | 0.05 | 0.13 | 0.08 | 0.03 | 0.04 | 0.04 | 0.03 | 0.07 | 0.06 0.06

C 0.08 ) 0.09 | 0.06 | 0.07 (0,06 (0.12 | 0,07 | 0.06 [ 0.06 [ 0,06 | 0.10 | 0.08 0.08
3 H 1.32{1.36 | 1.45 | 1.47 | 1.34 1 1.36 | 1.43 [ 1.33 | 1,36 | 1.33 | 1.36 | 1.34 1.37
N 0.09 } 0,10 | 0.07 } 0.06 | 0,07 | 0.11 ] 0.05} 0.08 | 0.04 | 0.04 | 0.05 | 0.05 0.07
C 0.13(0,14{0.13|0.13:0,13{0.13 {0.18 ] 0.16 { 0.15 ! 0.16 | 0.13 | 0.14 0.14
4 H 1.50 { 1.53 | 1.54 | 1.64 | 1,49 | 1.52 | 1.38 | 1.38 | 1.42 | 1.44 | 1.52 | 1.57 1.49
N 0.08 | 0.05 | 0.07 | 0.06 | 0.09 | 0.09 | 0.20 | 0.12 | 0.08 | 0.04 | 0.05 | 0.04 0.08
C 0.12 { 0.12 | 0.11 | 0.10 | 0.09 | 0.11 [ 0.10 } 0.12 | 0,09 ] 0.10 | 0.10 | 0.10 0.1t
5 H 1,23} 1.14 | 1.14 [ 1,24 | 1.16 | 1.20 | 1,23 { 1.26 | 1,18 { 1,20 | 1.18 | 1,19 1.20
N 0.10 | 0.09 | 0.09 | 0.07 | 0.10 | 0.09 0.05 | 0.06 | 0.06 | 0,05 ] 0.07 | 0.05 0.07
C 0.11 | 0s11 [ 0.13 [ 0.10 | 0.11 | 0.11 | 0.13 ] 0.13 | 0.16 | 0,16 |<0.11 | 0.14 0.13
6 H 1.54 | 1,62 | 1.45 | 1.64 | 1.56 | 1.64 | 1.54 | 1,55 | 1.52 | 1.49 | 1.61 | 1.58 1.56
N 0.05 [ 0.04 { 0.13 | 0.06 | 0.10 [ 0.08 | 0.10 | 0.10 | 0.09 | 0.08 | 0.05 | ©.05 0.08
C 0.11 | 0.12 } 0.11 | 0.10 | 0,11 | 0,10 ( 0.14 ( 0.12 | 0.12 ] 0.12 { 0.11 {0.12( - o0.12
7 H 1.54 {1 1,68 [ 1.63 [ 1.64 | 1,62 | 1,51 | 1,53 | 1.64 1,49 | 1.50| 1.56 | 1.63 1.58
N 0.07 | 0.05 ) 0.07 | 0.07 | 0.08 | 0.11 | 0.09 | 0.07 | 0.05 | 0.06 | 0.07 | 0.08 0.07
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Tab. 2 Content and relative standard deviation of H and H,0% in manganese nodules

B S 1 2 3 4 5 6 7
W
H% H,0*% | H% H,0*% | H% H,0*% | H% H,0*%) | H% H,0t% | H% H,0*% | H% H,07%
n
1 1.38 12.3 1.74 15.5 1.32 11.8 1.50 13.4 1.23 11.0 1.54 13.8 1.54 13.8
2V 1,37 12.2 1.68 15.0 1.36 11.2 1.53 13.7 1.14 10,2 1.62 14,5 1.68 15.0
3 1.49 13.3 1.63 14.6 1.45 12.9 _ 1.54 13.8 1.14 10.2 1.45 12.9 1.63 14.6
4 1.47 13.1 1.72 15.4 1.47 13.1 1.64 14.7 1.24 11.1 1.64 14,7 1,64 14,7
5 1.50 13.4 1.51 13.5 1.34 12.0 1.49 13.3 1.16 10.4 1.56 13.9 1.62 14.5
6 1.48 13.2 1.63 14.6 1.36 12.1 1.52 13.6 1.20 10.7 1.64 14.7 1.51 13.5
7 1.40 12.5 1.63 14.6 1.43 12,8 1,38 12.3 1.23 11.0 1.54 13.8 1.53 13.7
) 1.41 12.6 1.66 14.8 1.33 11.9 1.38 12.3 1.26 11.3 1.55 13.9 1.64 14.7
9 1.40 12.5 1.57 14.0 1.36 12.1 1.42 12.7 1.18 10.5‘ 1.52 13.6 1.49 13.3
10 1.41 12.6 1.49 13.3 1.33 11.9 1.44 12,9 1.20 10.7 1.49 13.3 1.50 13.4
11 1.50 .13.4 1.50 13.4 1.36 12,1 1.52 13.6 1.18 10.5 1.61 14.4 1.56 13.9
12 1.51 13.5 1.51 13.5 . 1.34 12.0 1.57 14,0 1.19 10.6 1.58 14.1 1.63 14.6
BHmiE 1.44 12.9 1.61 14.3 1.37 12.1 1.49 13.3 i 1.20 10.7 1.56 14.0 1.58 14.1
RSD(%) 3.7 3.7 5.5 5.5 3.6 4,4 5.2 5.3 3.2 3.3 3.8 3.9 4,3 4.3
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Abstract

A method of determining the water of crystallization (H,O)* in manganese nodules
is proposed. The method is based on measuring bydrogen in crystal water and calculating
the content of H,O%. The advantages of the method are that the interferences caused by
the volatile matters in the samples such as carbon dioxide in carbonate, organism, fluorine,
chlorine, and sulphur can be avoided. The ralative standard deviation of the method is less
than 5.5%. The experiments were completed by 240 C model elements analyser and 599B
model infrared spectrocomparator. The samples were first crushed, dried in oven at 105°C,
then grounded to 160—200 mesh. The contents of C,H and N in the nodules were mea-~
sured by 240 C model elements analyser. The content of H,O* was calculated by following
formula:

H,0*(%) =H(%) X 8.9364465
Infrared spectrocomparator experiment proves that the content of H in the samples is comp-
letely from H,0*. Three kinds of manganese nodules and seven nodule samples are de-
termined qualitatively by the infrared spectrum. There are no organisms in. the absorption
spectrum, and therefore, the content of hydrogen in the samples can be attributed the crystal

water.



