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ARER%. # SNeE
i HARE TR E pH BRI Eh (&
¥

(FETF I REIRGIRAER)

ME  HEA—BER BUHET Fe, Co. Ni HREY, HEPENSROLA LEER
B A BUE 8 AT LM BB B & pH & Eh ARHER, HESH 00006 5 BEEHE.
BRI EHNEHE=RAARFENRL pH ANLRARX. WEEREAE P EHEE FEEAA LR
# XEh;= 1.229-0. .059 x pH, #f7it&.

XA & % WwpHME HEhE HAHEE.

RS PR B527% WML P MMERL

51 ®

Fe. Co. NiFIREMK TR, HYE, {k¥HFHE. ERG TENMNREEHELUMER
HrbRER, BN, ERBEUHAENESD, eI SENARTHEREERBNERE
X

HEEANR, ARET KPP, Fe. Co. Ni @WEEU _REEILAE, BEXLA
MAEBIHELRY, ENEEBARMKTEZFGRESE. AHERLXGT, FEMEL
WEBNFERRTRSPHHEEE (BB, 1980). ERHENFES, HEEWREEL
EFEABA E- =1.23V, T Fe" 8CR Fe” AT FEM E Fe™* / Fe' =0.77V; F#, E
Co™ /Co™ =182V, E'Ni** /Ni¥=1.75V. Fibl, TEMHRHET, HWEELEE Fe g
L Fe** (B E >E Fe /Fe'), ZkBEHBRET (Fe,0,  nH,0) FR. {Hi
BEREMN Co” I N HEREMENY, EHNE Co™/Co"ME Ni¥ /NI KT E .
R, EBENFES, BEEAM E =040V, M E Fe* / Fe” =—0.56V, E
Co™ /Co¥ =017V, E Ni¥*/Ni* =049V (B4iig, 1980). HM, EMBEEMET, FS
AR Fe™, EREME Co HALHF KMBE R AT (CoO - OH) WilE, EEAKREE
#f Ni*" 84k, A NiREEBBEIE, #4545 Fe” Ml Co™KENE,

HMILE W, Fe. Co. NiZERAEARMTSKBAMNM pH (1 Eh 5 3SR T
., MHA, F£5EHM pH HM Eh HHEAT, SoEERMHENZSLERFEMN,. HIK,
ATLLRYE Fe. Co. Ni S BEMAEXTE DR HEMITTEYE B+ RE W pH M & EhfE, A
NI R b ER{L 2 R 5, AR SiFAEWAH R ERERRE S E T,
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—. EH T

MEAREHA, B 8t S EEEN0TURASE B R AT RS HEHEL, B
I, %@ﬂﬁiﬁﬁﬂﬂbﬁk#ﬁ%m&ﬂ%ﬁ, MEBFXEARFBRAEPHEENE R
BEFREATHEENR.

MEA—HE A SEEEN 6 MRAFREREMERE BTHRN T 2REH#TLES
BEH., £ E#ESS Fe. Co. NI NXBYHFEFRECLEFUNME. EHERIE, 8
T Fe/ Co/ Ni. Fe/ (Co+Ni). Fe/ Co. Fe/ Ni. Co/ Ni. InFe/ InCo / InNi.
InFe/ (InCo+InNi). InFe/ InCo. InFe/ InNi 4 & InCo / InNi %+ f3t 1520 M H.(H
(FRAr HLEFI TR 1),

BT A X SR R Bt BR A i R oA A, Bk, B AR X SR T
RAZYUH. BEHEAK, XAENSFEMASGLHEERKNEZEE R —RAE, mits
P ARl s B R R RS B SR AR AR BT LB AR KR LR IX H &
MEEZANER, BIXMART XAHHIHERSENSRBR, RAMNAREBHRETR
BTHEMRRYE

L EBRABRBRAMBHELT, SHESRTMHEX, BHATLUEFED, Fe/ Co/Ni
ERAEHNE EHNER Y. E2BRPHHEFAERATIEREAGPHREME (K1), AN
BERRBEMBREN pHEXH T, REEMAEEK. A&, Fe/ (Cot+Ni). Fe/ Co Hi
Fe/Ni WEAB AR Z, HEMRERU Fe/ Co/ Ni L.

2Co/ Ni MHEAEZREBHRITEPHBMAAKR R ). X5ENMHEXERK (X
2) BELARMBER, AR, ERRERBEREIREIETREFT, Cof Ni#A &
AREHENS R, MEBURBELEVIE, SEEFENET KPR E L4 ME
XHXFE., HE, ETEEEAP, Co/ NiMWAENHE, FREETIES FRMBEHEN &
HT, CoftNi RAET —EBEHNTE.

AUZILENTERAAMNBEERILMAN, XEHREFEAR. B InCo / InNi f#FF
KBEMEEUSS, & ZHE L, InFe/ InCo/ InNi, InFe/ (InCo+InNi) .
InFe / InCo A K InFe / InNi ¥ 0 BPMHE R TIRREATHEE (R1).
SRS, X TERESRBRENT RPERMESE, XEHERK, WHHRERARBREE
R KA SRRt SRR, Rz, WIBRHHK. fEX g, fL InFe/
(InCo+InNi) WHEHEAHE. /TR, HE+H Fe. Co. Ni FEAHM, LHERA
ARXMNBUG R, BT LME B RSB E N pH .

AT ABERN PGSR B X EHER? XSHBEHMLRA X, BHAGEEFETLL
FERRMBES/NERE, MEBEAK, BIREE/MIBREEA, FHit, mR—-A%KE
RAERESBN (W FeWREEN, XHEEBMAUBECREREES S ETRRESH
KEFLABE GFBL 1990)), B4 HAXEUGE T S/ MIBIEANERE, Mg/
XHMEERMMER. A, XBEEERBMNESEE, BERXEGE SR/ HHHEL.
XEE, MR R R R BT X ARE S FEHEMEREERAL, R TBERIERFE
PRREET YRR, TMH, MEHdKBHEEEERNEZNEZERE —-SFiRdEl -
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n ®

E B

9%

i, URXMTESBHMTMKSERATARNKIEE, NEHESKRKER FREREE

ALK T, AFHitES pH (EM# Eh HH S K0 X EE B ERE.

%1 AMEBRTELESRESD Fe, Co, Ni FRAEFLI
Table | Various kinds of ratios of Fe, Co, and Ni contents in division samples
of six coal seam profiles (to be continued)
BE CTHEREGT R ENRFE KIER ZHEAEST REERAE KIRR
23 B H 5 |

5 Fe InFe | IoFe Fe InFe | InFe

& Cco InCo | InFe | InFe =y Co InCo | InFe | InFe
B Cco _|mCco| | _ co _|Imco | _

3 Ni InCO | tnNi H Ni InCo | InNi
5 Ni InNi | |aNi Ni InNi | InN;
| |®H®E | 8 | 063|055 (1.23 260|235 [BHEEA| 12 | 038|059 | 1.28 | 2.89 | 2.31
2 | BEEW | 98 | 060 | 082 | 1.59 | 3.40 | 2.98 | BEKLEH | 48 [ 0.67 | 0.67 | 1.45 | 3.04 | 2.77
3 ®E 7 (06l {052 121 2551230 i 16 1033 | 064 | 1.33 | 306 | 2.34
4 | HFEIEAE | 7 | 061 [ 056 | 123|260 | 232 | REEHE | 40 | 0.65 | 113 | 1.63 | 3.52 | 3.04
5 -3 3 7 11.22)062 | 1.24 | 241 | 2.54 3 3 27 | 1.10 | 0.99 | 1.53 | 3.02 | 3.12
6 | FEERHE | 49 | 081 | 126 | 1.71 | 3.56 | 3.30 - o 31 | 1.33 | 1.00 | 1.55 | 2.97 | 3.26
7| XM | 32 (092|107 [ 1.59]322]3.13 | ReEH 12 | 1.27 { 091 | 1.41 | 2.71 | 2.93
8 2 34 1099 | 1.35 | 1.70 | 3.41 | 3.40 4 18 | 1.15 | 1.03 | 1.49 | 2.92 | 3.06
9 | mE4t | 33 | 108|130 | 1.68 | 330 | 3.40 4% 13 ] 094 | 1.09 | 1.47 | 2,99 | 2.91
10 | FEE# | 29 | 077 | 131 | 166 | 3.50 | 3.16 | REEE | 19 | 1.10 | 1.03 | 1.50 | 2.96 | 3.06
11 4% 23 1079 | 1.14 | 1.57 | 3.27 | 3.00 e 40 | 0.86 | 1.41 | 1.75 | 3.61 | 3.39
12 i3 1 47 | 070 | 1.24 | 1.70 | 3.64 | 3.20 B 30 | 1.1 | 1.30 | 1.66 | 3.26 | 3.39
13 | REEE 18 {069 | 089 | 1.44 | 3.06 | 2.73 g 76 | 091 | 128 [ 1.78 | 3.62 | 3.50
14 i 3e s 50 (061|123 | 1.70 373 313 | XEH | 45 | 079 | 1.11 | 1.64 | 3.42 | 3.16
15 | REH 41 | 056 | 1.11 | 1.63 | 3.61 | 2.97 B 1 44 | 095 | 1.20 | 1.68 | 3.39 | 3.32
16 R 4% 25 | 062 | 1.01 | 1.53 | 3.33 | 2.84 e 31 1077 | 099 | 1.55 | 3.23 | 2.97
17 B 19 (051079 | 1.4] | 3.11 | 2.57 | REE® 26 10791092/ 15 13111289
18 RE 11 |0.36]0.70 | 1.31 | 3.03 | 2.31 | FEEM | 25 | 075 [ 036 | 1.47 | 3.07 | 2.82
19 i34 25 | 059 | 090 | 148 | 322 | 275 | WER 9 1033 )062| 127293223
20 g d 26 | 0.60 | 0.90 | 1.44 | 3.22 | 2.76 g s 11 {041 | 064 | 1.29 | 2.90 | 2.33
21 | ZEE#M | 15 | 087 | 081 | 140 | 285 | 2.74 =] 9 1033|063 127294224
22 =38 25 | 047 | 0.84 | 1.46 | 3.27 | 2.64 R 12 1033 | 0.66 | 1.30 | 3.03 | 2.29
23 RE 14 1037 | 0.74 | 1.35 | 3.13 | 2.39 RE 14 | 038 | 0.66 | 1.33 | 3.01 | 2.37
24 R 38 | 0.50 | 1.01 | 1.57 | 3.54 | 2.83 A= 14 {035 | 068 | 134|307 [236
25 BE 24 | 036 | 079 | 1.43 | 331 | 251 | REEHE | 14 | 034 | 067 | 1.33 | 3.06 | 2.34
26 |BFERTEE | 11 {036 ] 074 | 1.39 | 3.22 | 2.45 ®H 10 | 0.50 | 0.55 | 1.26 | 2.72 | 2.33
27 | #WEEH | 33 {075 | 060 | 1.38 | 2.85 | 2.68 A=) 14 1038 [ 069 { 1.34 | 3.05 | 2.38
28 |BFHEEE | 10 | 040 | 0.58 | 1.26 | 2.82 | 2.30 | WEEH | 39 | 072 | 065 | 142 | 295 | 2.74
29 |BHEMEE | 12 | 042 (061 | 1.29 | 2.88 | 2.35 R 19 {048 | 066 | 1.35 | 2.97 | 2.49
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- 4
30 [ BE&AEW | 51 [ 061 | 070 | 147 | 312 | 2.77 | EKEE | 16 | 044 | 0.70 | 1.35 | 3.02 | 2.45
31 ®E 18 | 042 | 0.65 | 1.34 | 3.00 | 2.43 | JFE¥E | 46 | 0.57 | 1.04 | 1.61 | 3.54 | 2.96
32 | ®ERA | 11 039 ]0.59 | 1.27 | 2.85 | 2.30 L3 28 | 071 | 1.37 [ 1.68 | 3.61 | 3.13
33| REFHM | 45 | 0.57 | 110 | 1.64 | 3.62 | 299 | RKEH 8 |086|1.13 143|294 | 277
34 .3+ 4 29 075 ] 1.06 | 1.57 | 3.30 | 299 | BEEM 29 | 096 | 1.55 | 1.75 | 3.53 | 3.46
35 .3 21 | 092 ]1.01 | 1.51 |3.05 | 297 | ZEEEE | 145 | 0.73 | 2.60 | 2.36 | 5.18 | 4.34
36 | EEM 17 | 099 | 092 | 145 [ 2.90 | 2.89 | ZEEFH | 103 | 0.83 | 3.22 | 249 | 531 | 4.70
37| EES 15 [ 095 [ 1.08 | 149 | 3.00 | 2.95 | ZEE4¥ | 184 | 0.84 | 3.66 | 2.74 | 582 | 5.17
38 - 20 | 100 | 118 | 1.56 | 3.13 | 3.13 | RHEH 74 | 1.27 | 288 | 2.33 | 4.34 | 5.02
39 | EEM 14 | 107 | 109 | | 49 | 2.93 | 3.01 | FEE# | 248 | 1.29 | 439 | 3.00 | 550 | 6.60
40 N 14 | 089 | 094 | 1.43 | 292 | 281 | Z=EEHE | 235 | 142 | 481 | 3.09 | 545 | 7.13
41 | REEK 24 | 093 | 1.13 | 1.57 | 3.19 | 3.10 | Z=E§H | 201 | 1.30 | 6.07 | 3.36 | 6.03 | 7.60
2| EER 34 091 (126 | 1.66 | 3.38 | 3.27 | REEH | 147 | 1.13 | 5.21 | 3.09 | 589 | 6.52
43 | REEN 35 {093 | 1.19 | 1.64 [ 3.33 [ 3.24 | FEESH | 215 | 1.23 | 1.67 | 2.08 | 3.99 | 4.33
44 | FEF | 87 | 0.89 | 1.58 | 1.92 | 3.93 | 3.75 | ZEEM | 163 | 1.26 | 6.02 | 3.30 | 5.89 | 7.36
45 | FEEEH 16 (093|097 | 146 | 296 | 2.89 | BFEME | 122 | 1.44 | 422 | 2.79 | 491 | 6.44
46 | EiR 11 | 087 | 085 [ 1.37 | 2.81 | 2.68 | 353 132 | 1.19 | 475 | 2.95 | 5.53 | 6.34
47 | S 4 | 086067 (118|240 231 | ZEEF | 125 | 1.18 | 438 | 2.85 | 537 | 6.08
48 3 13 | 0.95 | 0.82 | 1.38 | 2.78 | 2.74 | RE#Y 95 | 1.08 | 3.99 | 2.69 | 5.23 | 5.54
49 | FEEEH 12 | 092 | 078 | 1.35 | 2.74 | 2.67 | E5EH | 114 | 0.85 | 1.31 | 1.84 | 3.79 | 3.58
50 | FEs 10 | 087 [ 082 | 1.35 (2.77 | 2.65 | FEBEsE | 187 | 0.68 | 1.83 | 2.12 | 4.63 | 3.92
51 RE 38 (090 (069 | 144 | 291 | 283 | ZEM | 120 | 048 | 130 | 1.83 | 430 | 3.19
52| ®E 15 ] 032|073 | 136318 | 236 -7+ 16 | 0.56 | 0.75 | 1.38 | 2.98 | 2.53
3| ®AE 17 | 035 | 0.70 | 1.36 | 3.14 | 2.41 RE 10 [ 082071 |1.32]270 1257
S4 | BEcgiE | 36 | 1.01 | 0.63 | 1.40 | 2.80 | 2.80 ’E 12 | 049|070 | 1.33 | 292 | 2.43
55 | Bm®EA | 9 (0341056125283 (223 (BHEEAE| 10 (053 065|129 | 2.80 | 2.38
56 | MOH 11 [ 040 | 0.56 | 1.27 | 292 | 2.30 | & %% & | 11 | 0.61 | 0.65 | 1.30 | 2.76 | 2.45
571 ®E 18 | 0.44 (7065 | 1.35 (298 | 245 | EAKE | 199 | 045 | 4.77 | 2.95 | 8.38 | 5.55
58 | &x¥E | 20 | 054|077 ] 1.40|3.07 | 259 L3 273 | 0.35 | 1.48 | 2.00 | 4.92 | 3.37
59 | REWHE | 78 (071 | 140 | 1.83 | 3.92 | 344 | mEEM [ 28 [071 | 071 | 1.42 | 296 | 2.72
60 | B4 13 | 0.89 | 096 | 1.43 | 2.91 | 2.80 i 354 | 0.60 | 4.48 | 3.07 | 7.48 | 5.22
61 | R 17 (078 | 110 | 1.51 | 3.17 | 2.89 | BY¥M ( 255 [ 0.55 | 2.68 | 2.47 | 5.86 | 4.26
62 38 4 | 085097 |1.26 260|244 R 128 | 0.67 | 475 | 2.92 | 6.93 | 5.06
63 | B} 59 | 1.00 | 1.68 | 1.90 | 3.80 | 3.80 -3 3 1259 | 0.48 | 2.61 | 2.68 [ 6.47 | 4.58
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mE1
64 | ZEFHK | 150 ) 0.64 | 2.76 | 2.41 } 553 | 4.28 EH 153 ] 0.77 |10.09 | 4.05 | 9.64 | 7.00
65 | ZEmEH | 231 | 0.82 | 3.10 | 2.61 | 5.55 | 4.93 -3 ) 2558 | 1.07 | 8.34 | 4.57 | 8.88 | 9.43
66 | BERM 83 | 0.77 | 2.58 | 2.26 | 4.87 | 4.21 | BEZESA [ 522 | 0.58 | 7.34 | 3.82 | 10.18 | 6.11
67 | HmER 38 (088 | 1.73 | 1.85 | 3.82 | 3.59 | Tonstein | 775 | 0.39 | 1.50 | 2.14 | 5.08 | 3.69
68 | ZEEM 14 | 084 {1.16 | 1.51 | 3.12 | 2.91 =i 835 | 044 [ 290 | 2.72 | 6.88 | 4.49
69 B 1 14 092 | 1.06 | 1.47 | 2.99 | 2.90 b3 673 | 0.62 | 7.34 | 3.91 | 9.99 | 6.43
70 | HESH 14 | 099 | 1.05 | 1.47 | 2.95 | 2.94 RH 377 [ 0.73 | 4.81 | 3.20 | 7.23 | 5.74
71| REEE 10 1094|086 | 1.36 275|269 | Tonstein | 3476 | 045 | 2.51 | 2.78 | 6.74 | 4.75
72 | REER 6 |08 ]074|1.26 257|246 i — — — — — —
73 g8 8 095 | 0.71 | 1.28 | 2.58 | 2.54 | HE=RH 181 1 0.39 | 137 | 1.91 | 4.56 | 3.27
74 | WHER 26 | 073 1081 | 145|304 ;278 | &xEE | 11 093 | 0.76 | 1.3¢ | 2.71 | 2.65
75 irges 41 | 0.47 | 074 | 1.47 | 3.24 | 2.68 BRIEHmB A 18 | 0.38 | 064 | 1.34 | 3.03 | 2.41
76 & 14 ] 0.51 | 0.64 | 1.32 | 2.87 | 2.44
77| K2R 11 | 105073 ]1.33 265|268 F &R & LB
78 WA RE] 53 | 0.66 | 1.66 | 1.87 | 4.12 | 3.48
%k 2 HWEHFe. Co. NiRYHXEN
Table 2 The correlation coefficient of Fe. Co. and Niin vanious coal seams
eakd
ZEEREGT R KIHE EMAR KRBT ERE
we % FUiH#HE
WHEMNE | MESAEH YR m R X =ZRK 8 SHE

yFe. Co 0.63 0.84 0.89 0.79 0.68 0.14

yFe. Ni 0.55 0.43 0.49 0.83 0.87 0.23

+Co. Ni 0.88 0.74 0.75 0.97 0.90 0.91

BT InFe/ (InCo+lnNi) REEWAEELMIMER AR, Eit, THEEIEEY
pH EM IR, KETHEEOEES pH HMK/NEX R, o URZEEZ B, B,
(InCo+InNi) /InFe. X#, B/HHENNEREMNTE, MRANHESBEERN
KA.

— MK, Fe WY HEMBEGETIE Co fl Ni EX, MALEFAE (InCo+InNi)
/InFe RpF L —AKF | HHFARFFLUKRE, RS EABRSHEFEIRLEHNT
BA TR bR pH (B —BRIBEGE ., HE, ERBAHNLFAREF, UALBELSE

pH 4.

—_ N

i3 pH {HMH Eh EHE R AR
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DM ERS, BERRBEMNEN pH HB2ZERIUEHR S A OB SEL pH A
BN, BEENDNTFTHZNTG6 MEEZAETFT 7HKTF 7 (Onosuu, 1978). MH, Kk
RENRE—REER, BRFEHBERK (158, 1985, H4E®,. 1975). L, &
KBEEE. REREMNAR pH AN FHYEN LEET 788/ 7. X#FY pH HIF
£&% pH HAMBE%RE. B, XH 6.5 68 7.0 7ENEME (359 X Kq#E,
F1ME3)., SEH CKBEHEFHETSHEE) MEHE HFILHEHSSHERE) X=4F
FAREFENS % pH HURBHARET. BUSHERESY X KIKENFHARK
ViR

ESFFRMEAETFHK, %EESE pH EN 6.5, HBREXZRESELEE RN R
A pH EATURR R EFFE A RNAHEM pH HKFEHER 6.5. BiHHEZI X KIKE
84 MY ERS T (InCo+inNi) / InFe MFHHE, BHIX, RBEX=069. F£, X5KH
FRAY METF kNS E pH E,0K - X=65, itEFBHEK=949, HHSHEEERYE
%5 X RiH K9 B2 pH HER AKX N K-

_949(InCo+ InNi)
PH, InFe

X (1)

R, HEESE pHEN 68 7.0, AILUAHFHAMBEKLEHEFHAIERATS
BEMENH L+ AEHE 8 SHERE pH HER AKX A:

_13.09(nCo+ InNi)

Xﬂ”z InFe 2)
_19.15(nCo+ InNi) 3)
pH, InFe

B ERAKXHBEHNANMMERNTE &2 EE RN RKMTTEE pH A% Tx 3. A%3
halUEH, FroREBM 152 M pH BEEX FEALHRRBENBEZAN, RERES 7L
HHEESRERBRAEA -TFENE pH AT 14. XREIZEEZEETAEWEK
M B4 5 X BT 2 HR XL TIMEH.

ATH—-FRIELRERARXNMELEREA, XBELUEEFRIEM Okefenokee 8% B
FEN R K RAE —Minnie’s B Chesser Prairie——HIE K Fe. Co. Ni fTFHE
B (i Casagrande & Erchull, 1976) RAZKARX#ITiTH. BT Okefenokee 1H % N ¥
KEE, AMEERRERFENERPER I BT HN 0.187%H 0.18% (4 Casagrande
etal, 1977), MEBFEXNEIR (A 70%). FFIEXEBER”BRENESY X K9 BEEN
FA (FBL 1990) +4r#EMl, BHIL, ¥I Fe. Co. NiMAEBRARA (1) XRPHEEMNHN
pH fH.

Minnie’s ¥ &+ Fe. Co. Ni ®FHEFES 5K 1562, 8 # 4ppm, LA (1) XK
BHE St WA a8k pH 289 4.47; Chesser Prairie 8%+ Fe. Co. Ni ¥R B 5
273640, 8 Ml 3ppm, fRA (1) AKBHEIEERN pH EF T 3.68. X—45R 5 Casagrande
FFHRE XFIRAKIEK (Okefenokee ) B pH 294 4 (Casagrande, 1976) MIEE
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oA

¥

9%

EAMM, MESERKS pH HEENTELE N (EEH%F, 1985). XEN—M0EIE
B ERAXBETEIN. Bk, £EFE ERLKX (1), () 1 3) #3MERTHM
H, RS EREESE =M ARTIFIEA RS pH HHZ2BR AR,
& 3 HEERANHNNATHENE &5 EERNE pH

Table 3 Paleo—pH values of the division samples in six coal seam profiles calculated through the em-

pirical formulae

8% pH A 6.5 6.8 7.0
EL Y=Y (1) (2) (3)
#® ZHERFHEF X KI®RE BAKEHHAEH T SRE

N = M E O T L

? B | puwaE | @ESED | BEEE | NEK | ZRE 8 B

5
1 7.C 7.39 7.34 9.68 9.73 6.49
2 5.98 6.55 6.46 9.68 9.32 9.59
3 7.85 7.16 7.06 8.13 7.15 13.52
4 7.74 5.81 7.45 7.81 9.19 6.31
5 7.67 6.19 5.80 9.19 8.66 7.76
6 5.54 6.11 6.05 7.50 10.39 6.55
7 5.98 6.75 6.30 5.55 6.89 7.14
8 5.58 6.35 6.55 5.26 5.43 4.72
9 5.66 6.44 6.38 4.78 5.02 4.19
10 5.71 6.31 6.07 5.63 580 5.02
11 6.06 543 6.39 4.37 7.07 8.96
12 558 570 6.63 424 8.70 7.05
13 658 5.34 6.03 3.89 8.89 4.40
14 5.58 5.78 5.70 4.23 8.89 5.99
15 5.83 5.66 5.77 6.30 9.63 6.¥8
16 6.19 6.13 4.94 3.97 10.43 —
17 6.74 6.33 6.49 4.70 10.21 10.05
18 7.24 6.45 6.92 443 901 14.29
19 6.41 7.49 8.06 4.59 8.94 14.26
20 6.38 734 6.87 4.87 9.93
21 6.80 7.46 7.01 7.11 9.84 T kP-—R%
22 6.50 7.27 7.01 6.17 7.00 Pt 8
23 7.01 7.15 6.61 7.15
24 603 7.11 7.00 951
25 665 7.15 6.97 9.95
26 6.82 7.56 6.78 9.86
27 6.87 7.10 7.61 10.17
28 7.51 6.69 7.49 10%09
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B, WTFEhAS pHEZ MHFE—EMNXE: Eh=E —0.059pH (B F K¥H K
. 1979), B Eh AR F W pHEM K EMEREE . S, £ 2STHFEEFR
(Po;=1 KK FE) /KEBT®, ANEAERBA Eh=1.229-0.059pH (BZ4i#, 1980). Fr
B, FETUARES Fe. Co. NiNAERXEBBMBEN S Eh . BEBEREPE
AR AL E AL R] LA TR F AT

XEh,=1229—-0.05XpH , BI

0.56(InCo+ InNi)

XEh =1229— I Fe 72
XEh. = 1‘229_0.77(lnCo+ InNi) (i )
2 InFe
_ _1.13(/nCo+ InNi)
XEh, =1229 InFe §i::% %))

AXARTER¥NER. NEL¥HER. HEXTRNA., BEEKE. KBEH
#. 2ERNHE. FEBHBURAXFREIBERENXC., H#50FH, £H#RTEQC
MR,

W EM: 19894 11 A 138

$ £ x W
(1) M, 1980, BHE P ERALFFEME, BELRTE, 52-691.
) #3K, 1990, RMPAETKNRESFED, BRLE. BN
3) MEKFBEER. 1979, MBRAF (BITE), BEMMHt, 2032111
() WNEHI., BIRH., 1985, MRAFR, SRE. R HEF, BEHRE. 106-117K
(5> FHEMWO.B., 1975, WHKPAIMIRAE, TIEE, BFHAREME 58-931
(6) Casagrande D.J.& Erchull L.D., 1976, Geochim. Cosmochim. Acta, V.40, N.4, p.387—393.
(7) Casagrande D.J., Siefert K., Berschinski C. & Sutton N.. 1977, Geochim. Cosmochim.Acta, V.41, N.1,
p.161-167. ' 7
(8) IOnosxa A. 3., 1978, Teoxmmus UcxomaeMmux Yraen ( Heoprammvecxme Komnomentw) , JleHwErpan,

¢Hayxa)», Jleamarpancroe OThoencuue

Using Iron, Cobalt, and Nickel Contents in Coal Seam to
Calculate the Palaeco—pH Value and Palaeo—Eh Value of
Coal-Forming Swamp

Xu Qi (X. Q. Powered)
(Beijing Graduate School, China University of Mining and Technology, Beijing)

Abstract

In endogenic deposits, Fe, Co, and Ni are closely paragenetic at the valences of two. But in the process of
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they will deposit or migrate separately according to different pH and Eh conditions of the water—medium.
And. in a certain pH and Eh condition, the relative amount of depositiion of these three elements are quite
different. Thus, the paleo—pH value and the paleo—Eh value of the water—medium during sedimentation
could be indicated by Fe, Co, and Ni contents in the sediment.

From eastern Yunnan Province to western Guizhou Province in southwestern China, the sedimentaary
environments of the Late Permian Coal-bearing Formation change gradually from a continental environ-
ment to a marine one. Therefore. these are right sites for the study of sedimentary geochemistry of coal—bear-
ing formation. And, coal seams formed in these different sedimentary environments are the important targets
tor the study of this topic.

Six representative coal seams of the coal—bearing formation were sampled separately from roof down to
floor. Each division sample was analyzed for Fe. Co. and Ni with an atomic absorption spectrometer. Then.
1520 ratios of 10 kinds (Fe/Co/Ni. Fe/(Co+Ni), Fe,/Co. Fe/Ni, Co/Ni. InFe, InCo  InNi,
InFe / (InCo+InNi), InFe /' InCo, InFe ./ InNi, and InCo / InNi) were computed. The results showed that the
ratio of Fe. Co. and Ni contents in a coal seam. especially the ratios after taking the natural logarithm, might
serve as the paleo—pH indicator of the coal-forming swamp. Among these ratios, InFe / (InCo+InNi) is the
best.

A series of studies, inferences, and calculations arrived at three empirical formulae which are recom-
mended for calculating the paleo—pH value of the water—medium of continental facies, transitional facies,
and marine facies, respectively.

According to formula (1). the pH values of Minnie's Lake site and Chesser Prairie site. the two major
peatforming environments in Okefenokee Swamp, Georgia. USA, were calculated. which are 4.47 and 3.68,
respectively. This is basically coincident with the description that “the freshwater peat (Okefenokee Swamp) is
at the pH 4” by Casagrande et al. (1977). And it is then proved from one aspect that the above mentioned
empirical formulae are close to practically useful.

Finally. since there is a certain relationship between Eh adn pH: Eh=E' —0.059pH. such as in an
open—system (Po.=1 atmospheric pressure}) of 25C . the oxygen in water sclution has the
Eh=1.229-0.059pH, the paleo—Eh value of the coal—formfng swamp may then similarly be determined by
the Fe, Co, and Ni contents in the coal seam. And the paleo—Eh value of oxygen in a coal-forming swamp
could be calculated according to other formula.

_0.56(/nCo~+ InNi)
InFe

_0.77UnCo+ InNi)
InFe

_1.13(InCo+ InNi)
InFe

XEh, =1.229
XEh, =1.229

XEh, =1.229



