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Abstract

X Radial Fluorescence Mud Logging (XRF) technology could obtain chemical elements information
in rocks. The lithologic characters and strata could be further identified through the combination
and content variations of chemical elements. Based on the element mud logging data, the carbo-
nate chemical composition was used to guide the field identification of lithology by establishing
carbonate interpretation model, which could effectively improve the ability of identification of
carbonate formation. Field application shows that the method is effective and the effect is equal to
Schlumberger ECS log. This method can be the reference and guidance for other regions.
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Table 1. The transfer coefficients for elements and the other chemical compounds

® 1. TERSHUAMZERELRREER

TCR LR L RER VBN el R K

Si Si0; 2.13935

Ti TiO, 1.66806

Al ALO; 1.88946

Fe FeO, Fe,03, FeCO; 1.28650; 1.42973; 2.07456
Mn MnO, Mn;0; 1.29124; 1.43686
Mg MgO, MgCO; 1.65813; 3.5

Ca Ca0, CaCO; 1.39921; 2.49717
Na Na,0 1.34798

K K,0 1.20462

P P,0s 229142

S FeS, CaSO, 2.741564; 4.245668
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Table 2. The contents of various elemental contents in commonly seen minerals

®2. BRI EZMTRASRESBER

) TERAY TR TE%
e 0 Si Al Fe Ca Na K Mg H Ti C S
VEE 5326  46.74
KA 30.27 9.69 14.05
KA 48.81 3213 10.29 8.77
KA 20.19  19.40 14.41
Bz 482 2032 2032 9.82 0.51
L 4300 1820 600 1360 020  0.40 7.20 7.70 0.45 1.50
HWYD 46.55 53.45
JifRA 47.96 39.54 0.37 12.0
Hzf 52.06 21.27 12.90 13.03
EZ N 41.43 48.20 10.37
WaE 47.01 29.41 23.53
A 55.76 23.26 2.34 18.60
TRERD” 70.0
FRIAH 4878 2400  12.00 6.50 120 040 6.90 0.51 0.80

A 54.97 21.00  19.26 0.80 0.10 0.24 0.10 0.10 1.51 1.18
WA 51.42 21.00 9.00 1.00 0.20 0.50 0.50 2.00 0.54 0.20
SPe A 44.09 17.90 9.00 16.40 1.60 0.30 5.40 2.50 1.23 2.37
WA 45.24 23.10 4.40 15.50 0.50 0.10 5.90 2.10 0.48 0.10

BRI e — ML IR, W LT R AR &, s & CaCOs. MgCO;, Ba. Sr Al Mn {78
R, HATTER RS BRI

KA B R ZEALRE Si0, AL T AR AL : B Si0, BB BLAIHE N, Na,O\ K,0 394, FeO.
MgO &b, ALOs. CaO NI/ 2, FEREAT I M SN b B i KB BEAIR

23. TRESTIIHE

1) KREMDHHIAEN: Maah R REsMERNEER, METRLUNIEZ B et b
B BT R .

2) MWICERAEA A CE SRR R E TR, AR IA R b, S e R B 7 B A W
BHZER, RAERFEE20IigE. YRR S, Siv AlL Fe. Ti SR BREA Cl. S, Na.
K. Ca. Mg S5 CERIGER, PRIMAES A R iz i R v S 3 R 0 3B kD 1 At e 3R 3800 = AR IR
MAEA TR FE S, T AR BR I UTARAASE Cay Mgy S. ClLAETCR I EE R S AR w e

3) JUE HUE DGR B BT 2 CE RE S WA A B0 A8, BRRFAE -

3. BEFEMR
3.1. I8 XRF B4 @RS EEER

1) HfxS LeffReiE
S R EAFX . ASFZAL AN FEE R AT X e b, R Siit 07 w4570
RAED B G A AR R, EARRA. AREETCRFED B, ARG ST a1k

DOI: 10.12677/jogt.2017.394041 86 1 RARR AR


https://doi.org/10.12677/jogt.2017.394041

AT SR FEATIRIR 55 & A AR AR B T

fRE . ZINEAE A BACRIEL, . RIS 2R EERCRIN HOR B, TRk, R 2T B 23
Prkde mea tE R RO .

2) MRS

A A H 5 A BB 20 A7 2% 70 2R A A AR 5 55 P 2 ) (AR A 0% Z o B AR b W MR B 52—, iR
R R AT A% 2 AN Je R M4 AR AR ELIN CLEMIIE,  ATTTEAT 5 PE AR

3) JES

KPR IR R S BRI EWNE . D5 Bk, (PR R AR AR S AN IR R . IR R KR,
R RN #E 4 5 RT TUE B R

3.2. BREAEh A EEBUWRR S AR

3.2.1. BREREREEARFHER 2
BRER Eh 75 T B0 NA KA TR TR B EL > 50%)H A =m (H A TR > 50%) o F4 R IR 2h

) FEBRIR N VI T A . B SChaG T EA SRR A 280, 280, o as, Hib
—LF Y. AP, AF. BRE . WEE . HEREGE 3~5). REA AT ROTREAM A A A) I
* 6,
Table 3. The chemical compositions of carbonate
= 3. BRERELE R ER S

FEFERS KRB LS

CaO, MgO, COz Sio;, Tio;, A1203, FGO, FezO3, KzO, NazO, HzO%

Table 4. The comparison of chemical compositions between the typical limestones and dolomites

4. ABRRESEEARUERS WL

T
R B EU% |

Ca0 MgO CO, Sio,
HIRE 42.61 7.90 41.58 5.91
Az 30.40 21.80 47.80

Table 5. The comparison of chemical compositions of the key minerals in carbonates
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2= CaCO; CaMg(COs), FeCO; MgCO;
= FEEEHMI: CaO (43%), MgO (8%), CO, (42%) % Si0; (5.2%)

e HABEAAI(3%): FeO, Fe,05, K>0, Na,0, H,0
METTER Sr, Ba, Rb, Ni, Zn, V 28, A[{ENHFIAEE R E

Table 6. The named scheme of carbonates
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100~90 0~10 IR IR
VEYRE S 90~75 10~25 HATBA KA HEBRE
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50~25 50~75 =P Yoy
S =S 25~10 75~90 ERFRATH TR
10~0 90~100 Bz Hoa
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Table 7. The named criterion for carbonates in elemental mud logging

R 7. AEFRAHREE EBITE

HARA Calsi &5 %0/% Mg/ & 53 40%
KE >30 <3.26
H = UKE 30~20 3.26~6.52
KRA=H 20~10 6.52~9.78
Hzh <10 >9.78
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Figure 1. The lithogical interpreting diagram of elemental mud logging in Well Nanpu XX
B 1. BAE XX HRRRFEMRRE
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Table 8. The data (part) of rock core element analysis
= 8. BUTTERASTEIRGERD)

o L TCR RS H%
Hs FE IR BE/m
Mg Al Si S K Ca Mn Fe

Tl 1691.94 11.5351 03135 5.2636 0.0702 0.366 21.9041 0.0152 0.9713
NP2 4078.72 2.4199 0.9053 7.7263 0.1481 0.1704  27.5259 0.015 0.0885
NP3 5501.60 0.5820 0.6360 0.9441 0.1022 0.0802 32.3909 0.0212 0.0000
NP4 5362 1.8466 3.8650 8.6822 0.1006 1.7014 22.4592 0.0635 0.8096
NP4 5393 1.9816 3.0730 5.8166 0.1698 1.1437 27.3353 0.1069 1.0140

Table 9. The comparison between calculated data and identified rock slice data
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H5  FERIEE/m - — — - - g TR E 4
vi). . Za) Hzof Hz=f TR VeJR

T1 1691.94 6.69 88.43 90 5 5 EPss MimEA=E
NP2 4078.72 58.73 18.55 21 61 18 HEoERKE Eoh KA
NP3 5501.60 78.55 4.46 7 80 13 BVRIKE TeER K
NP4 5362 48.45 14.15 14 51 35 VR KA PR IKAE
NP4 5393 60.08 15.19 8 65 27 Vi PR fb KA
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Figure 2. The comprehensive logging interpreting diagram of elemental mud logging in Well Nanpu XX1
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Figure 3. The comprehensive logging interpreting diagram of elemental mud logging in Well Nanpu XX2
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