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Variation of chemical Composition and Relative migration of

major Elements in the weathering of Baeg-Gu Granite

Ki Sang Nam*

ABSTRACT

Weathering of granites has a great geochemical significance, because of their chemical sta-
bility near the earth surface which is more pronounced than in most other rocks.

The author intended to observe the relative mobility of major elements in weathering process
of the granite, distributed on outskirts of Iri city Jeolla-bugdo, Korea. He analysed fresh
granites and weathered ones from the Baeg-Gu granite mass and obtained following conclusions
in the triangle-diagrams and the oxidized variation diagrams of the samples.

1) The increasing phenomena of H;O was observed clearly in early and late stages of
weathering process. ‘

2) The early stage of weathering is commenced by physical weathering and followed by
chemical weathering.

3) The ratio of FeO/Fe,0;, FeO/MgO, and SiO,/Al,O5 decreased uniformly from early to
late stage of weathering processes.

4) It was proved that weathering potential of granite was larger than that of basaltic rock.

5) The order of mobility in major elements was Ca, Na and K< Si<Mg<Fe and Al
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Fig. 1 Profile of sampling point at Baek-Gu granite
and their weathered rocks.
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Table 1. Chemical compositions of granitic rocks and their weathered part.
g5 —2% BG—1  BG—2 BG—3 Bo4 | HG-1 HG—2 HG—s Ho
Sio, 70. 88 69. 29 70.03 70. 06 | 69. 48 66. 92 67.52 67. 08
TiO, 0.25 0.26 0.27 0.39 '( 0. 39 0.51 0.29 0.39
AlO, 15.63 16. 27 16. 08 15.78 ‘ 15. 96 17. 28 17.02 17. 96
Fe,0, 0.67 0.89 0.96 1.31 ! 0. 88 1. 38 1.46 2.16
FeO 1. 20 1.05 1. 03 0.81 1.61 1. 01 1.01 0.67
MnO 0. 040 0. 044 0. 029 0.032 | 0. 036 0. 061 0. 061 0. 036
MgO 0.68 0.51 0. 51 0.51 I 0.53 0. 49 0.42 0.64
Ca0 2.29 1.91 1.77 2.04 ‘} 2.94 2.17 2.10 2.12
Na,O 4.51 4.51 4.36 4.79 4.52 4.51 4.42 3.51
K,;O 3.76 4.78 4.44 4.01 ,‘ 3.91 4. 49 4.49 3.45
H,O* 0.08 0.11 0.16 0.08 ] 0.09 0.74 0.81 1. 57
H,0" 0.03 0.08  0.13 0.13 |  0.02 0.18 0.14 0.22
PO, 0.10 0. 105 0.107 0.130 “ 0.13 0.16 0.15 0.12
) Total 100. 120 99. 809 99. 876 100. 072 j 100. 036 99. 901 99. 941 99. 806
_
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ﬁ?\"“‘j NG—1 NG—2 NG—3  NG—4 NKG—1 NKG—2 NKG—3 NKG—4
S0, 2. 56 72.13 70.16 74. 38 69. 98 62.29 59.35 64.43
TiO, 0.13 0.11 0.19 0.13 0.55  0.46 0.30
AlLO, 14. 61 15.17 17. 22 11. 69 16. 73 19.19 17. 24 19. 31
Fe,O, 0. 62 0. 85 1.25 1.38 0.62 3.47 4.36 3.05
FeO 0.74 0.72 0.36 0.74 1.92 1.74 1.56 0.68
MnO 0.06 0.06 0.05 0.05 0.07 0.11 0.11 0.08
MgO 0.35 0. 24 0. 20 0.84 2.11 1.43 1. 32
Ca0 1.54 1.25 0.11 . 2. 66 4.09 3.45 0.79
Na,0 3.80 3.30 1.52 1.30 3.90 3.24 2.00 2.30
K,0 3.80 5.00 4.01 3.10 2.80 4.08 2.66
H,0* 1.16 1. 11 4.92 4.08 0.54 0.57 5.04 4.78
H, 0" 0.19 0.39 0. 23 1.23 0.11 0. 36 1. 00 0.76
P,0, 0.06 tr. 0.01 0.02 tr. 0.03 0.03
Total 99. 63 100. 33 100. 23 100. 46 100. 03 100. 70 100. 11 100. 49
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Fig.2. Variation diagram for granite and weathered
rocks. Solid circule is Baek Gu granite and
their weathered rocks. Solid triangle is Hwang
Dung granite and their weathered rocks.
These symbol are used throughout all tria-
ngular diagram and figueres.
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Fig.3 Triangular diagram showing molecular ratio
of MgO-(Na,0+K,0)-(Fe,0;+Fe0) of gran-
itic rocks and their weathered rocks
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Fig.4. Triangular diagram showing molecular ratio
of KZO—NaZO—CaQ of granitic rocks and their
weathered rocks.
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Fig.5. Triangular diagram showing molecular 'ratio
of H,0-(MnO-+MgO-+FeO+Fe,0,)-(CaO+
K;0-+Na,0) of granitic rocks and their wea-
thered rocks.
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Fig.6. Triangular diagram showing molecular ratio
of Al,0,-Ca0O-(MnO-+Mg+FeO-+Fe,0;) of

granitic rocks and their weathered rocks.
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Fig.7. Triangular diagram showing molecular ratio
of Al;O;-CaO-(K,0+Na,O) of grantic rocks

and their weathered rocks.
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Fig.8. Triangular diagram showing molecular ratio
of ALLO;-(MnO+MgO-+FeO+Fe,0;)-(K,0+
Na,O) of granitic rocks and their weathered
rocks.
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Fig.9. Triangular diagram showing molecular ratio
of H,0-(K,0+Na,0)-CaO of granitic rocks
and their weathered rocks.
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Fig.12. Triangular diagram showing molecular ratio
of Si0,-(Al,0;+Fe,0;)-H,0 of granitic rock

sand their weathered rocks.
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Sample No FeO/Fe,0, | FeO/Mg0O | K,0/N2,0 | Al,0,/Ca0 | Alkali/ALLO; | Si0,/ALO; | Si0,/K,0
BG-1 1.79 1.76 0.83 6.82 0.52 4.53 18.85
BG-2 1.17 2.05 1.05 8.51 0.57 4.25 14.49
BG-3 1.07 2.01. 1.01 9.08 0.54 4.35 15.77
BG4 0.61 1.58 1.83 7.73 0.55 4.43 17.47
HG-1 1.83 1.83 0.87 6.41- 0.53 4.35 17,77
HG-2 0.73 0.73 1. 00 7.96 0.52 3.87 14. 90
HG-3 0.69 0. 69 1.01 8.10 - 0.52 3.97 15. 04

"HG-4 0.31 0.31 0.98 8.47 0.39 3.73 19.44
NG-1 1.19 2.1 1.00 9.49 0.52 4.97 4.21
NG-2 0.85 3.00 0.66 12. 14 0.55 4.75 4.21
NG:3 0.29 -1. 80 0.38 15. 60 0.32 4.07 3.76
NG-4 0.56 2.74 0.4 — 0.57 6.36 4.97

NKG-1 1.77 0.63 - 1.26 4.46 0.25 2.65 2.31
NKG-2 0.50 0.82 1.16 4.69 0.31 3.25 2.48
NKG-3 0.36 1.09 0.49 5. 00 0.35 3.4 2.49
NKG~4 0.22 0.52 0.86 24. 40 0. 62 3.34 2.75
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Fig.13. Weathering potential index.
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3 9ot ol UVIEEMEHEWY EEEDol vl 24

|

Bfeol BT A% o) Hal —hi Sl B 8 Rt
BHE 2AFA okl B4 A MR M
e b EEERY ERIEAE ANEES Rl
Kol ANE HH) WEIKT WORKE 2o F
£ Aol s, ‘

5% B

BB RS FUE, Rbols, Ribhiige
SHHES} o) +Ead KEES MEERZYEH o
o5} 2o HRE A9k O KK BHI A4
W fERES FE, Rl Resis Bk
KE oFEs 2ol 318 HAA.

7V B e Efee] iR EfeREE Bl R
169 deffiol A= kgkspe] BRE BoldA AL &
ol A = 80,9 WMi%kS B Fs) FFso] Fe, Mg
o) pEpESRY S T Bot deivs =3 LBy
Fe, Mg} #i4es 2 olo] H3] Ca, K, Nax A&4q
MEBBRE Rl d FWBIW EREY A ede 28 W
WRAED FHELEAA = g 2o Fdrt Kl
ALl A g 2 F AL FEEEH sl
=g Aol oS #R ] KBSl ol2A 4
Nay ks o]z A= & #HRBol L 3. Fex
A2 Zif7F ZfHe] Fez b= o]z SiO.x= HEH
oz HmEGE 2aE 514 KRS WRES
AR FE 2 AE FRstd et 2

Ca, Na, K>Si>Mg>Fet**, Al

o) H,09 B@EBifGoz rlFfe] & & 2HEMoz
S el EMBGS Bol: AL o HHZ
L@l R A= et £ slen Kl st
A H08 A Be] neley o] AL B A
ola BHMI A& ok g Agrh

o) fEREECT BdbEel BRste Hi#wEA
halloysite, illite, kaolinite, montmorillonite 5-& &,
el mfiztA 7t d7eld kil Fed AL ¢
28 dAge

2}) FeO/MgO, FeO/Fe,0, ¥ Si0,/Al,0,9] #EE
B WEL ERES A9 2o

o) Bt Z9 e HI13E A 2o FE upeh ol
Ca, Na, K, Mg 5 4 H,09 e fEhEEel
Kol ® fgol Fote A& T FEh

u}) MgOe fisr=te 29 RAeRES o+ B
mBEE v Fm At
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