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Abstract: This paper mainly investigates the ability of laser-induced breakdown spectroscopy to discriminate the
sedimentary facies of untreated rock samples. Twenty-seven continental and 14 marine sediment samples
identified by geologists were used as samples to be analyzed. The line intensity of B, the integral intensity ratio
of B/Ga, Sr/Ba, and Fe/Mn lines are used as the discrimination basis for discriminating the deposition phase.
Because B, Ga, Sr, and Ba are very low in the rock and are not evenly distributed, a small amount of sample
is difficult to distinguish. The content of Fe and Mn is relatively high, so Fe/Mn can distinguish the
terrestrial and marine sediment samples well. Overall, the best distinguishing performance was exhibited
with respect to other discrimination based on Fe II 259.940 nm/Mn II 259.372 nm. The results show that
laser-induced breakdown spectroscopy can quickly and accurately discriminate the sedimentary facies of
rock samples at the logging site.
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1 064 nm, Jkth 98 FE 29K 9 ns, fE A 50 m]/ ik w300 R 248 5 5% (Beam Spliter 2) Ji 4 I3 o £ 5
100mm Y/ 3% 58 (Lens 1) AL BIFE G R0 AL S BCE T 4 3% &5 (Translation stages) |+, Jfif i HL
i 4 ) Fe#% 3. LED 3£ JE AT (LED Ring Lights) $2 416 i B, 23 B3 Bi (Lens 3) 5 £ i KR £ 55 B AR AL B
(Camera) . TG M RTIE . o Tl PG gt R ESmE R R THEFmE Y
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Table 1 Correlation lines of the element is chosen as a basis for discrimination and its parameters

Element Wavelength/nm Ay/s! E;/ecm™! Ey/cm™! g g
B 345.130 5.42 X107 73 396.510 102 362.770 3 5
B Il 447.285 9.05 X107 143 994.11 166 344.89 5 3
Ga | 417.204 9.45 X107 826.19 24 788.530 4 2
Sr 1 460.733 2.01 X108 0 21 698.452 1 3
Sr 1l 421.552 1.28X10° 0 23 715.19 2 2
Sr Il 346.446 3.10X 108 24 516.65 53 372.97 4 6
Ba [ 455.403 1.11 X108 0 21 952.404 2 4
Ba [l 493.408 9.53 X107 0 20 261.561 2 2
Fe Il 259.940 2.35X10° 0 38 458.99 10 10
Fe 275.574 2.15X 108 7 955.319 44 232.54 8 10
Mn [l 257.610 2.80X< 108 0 38 806.69 7 9
Mn [ 403.076 1.70 X107 0 24 802.25 6 8
Mn I 259.372 2.76 X 10" 0 38 543.12 7 7

2.1 BHMILZRREE

WF5EFBA B VR 5 3 B OE ARG R £ A T B IR B g W B AR RS T 4 Ok 1 34
G T ok ARG A B AT W 00 AR CRE SitT VAL L TR GE AR AR UK IR R B e M A8 1% K
W PR RORE £ 4 B A S DR B B 5L OE LR A A AR A B G R AE B AT LA S0R B
i A TR B 5% 5V A TR A B

— MM AR TOARAE Al (SO1~S14) 1Y B it & 43 B0 & T Bl AHTTARAE & (CO1~ C27) ik T 45 8 1k v
R A2 I 2 0 B 43 iR B I LU T VR BE L AR SIS 4 B G0 0k BE AR I A B AT e M S A T O [ AR
i B 11 345.130 nm 1 B Il 447.285 nm M %% 2k il FR 0 1 32

M 2 AT IE LB 11 345.130 nm WA E 2 & F B 11 447.285 nm, rlh B 1l 345.130 nm 19
PR CR G T B A A AR B HRAIR, 3 20 B 55 L AR ZBEAHAE S H =AW E] B 11 447.285 nm i
e BEEXTF B I 345.130 nm,S09 F1 S14 A i AT GE B B 15 09 40 501 5 Bifi A . H0 30 Fl 80 52 09 J R 2 i T B
FERE i i B i AIC, L LIBS SB35 5 M LIRS I 3, 5 — D5 1l B oMl T R L AR RE S b o A AN 3L 0k
W kA7 AL A T B T LA
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Fig.3 Ratio of integrated intensity of B/Ga spectral line for different samples. error bars represent standard deviation
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Fig.4 The ratio of the integrated intensity of the Sr/Ba lines of different samples, error bars represent standard deviation
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