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Fig. 1

size ranges of (b) sample 1 and (¢) sample 2

Raman spectra of (a) quartz at different position under the same experimental conditions and mapping area images and step
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Mineral composition and Raman characteristic peaks of samples 1 and 2
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Table 2 Feldspar group main Raman characteristic peak positions
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Table 3 Hornblende group main Raman characteristic peak positions

W R/EY] g F B SRR IE A Y
. 271 ~294 313 ~334 360 ~368 378 ~399 420 ~431 535 ~549 666 ~671 684 ~ 688 718 ~ 736 .766
~805 911 ~ 922 995 ~ 1013 1006 ~ 1025 .1093 3659
A3 RS 262 ~294 360 ~ 367,385 ~ 386,415,531 ~ 544 554 ~ 568 664 ~ 673,718 ~ 731 772 ~ 774,
N fAINE 895 ~942 1013 ,1021 ~ 1031 ,1054 3660
EY]l () 229 319 ~323 369 ~ 375,389 ~ 397 418 524 ~ 545 564 666 ~ 682 728 ~ 732 746 .794 ~ 796 .
" 929 ~937 1011 ,1022 ~ 1031 ,1068 3660 ~ 3666 3721
BRINA 218 372 432 554 666 .751 896 1018 3686
s 231249 262,303,347 370,388 ~ 393 415 434 516,528 ~ 532 671 ~ 673,749 929 946,
1027 ~ 1029 ,1056 ~ 1059 3644 3660 3674 ~ 3675
i J T 220,364 ~ 371,386,418 ,529 ~ 535 666 ~ 669 913 ~929 975 1030 ~ 10311051 3620 ~ 3621 .
< P
FAINEZE 3639 ~3640 3655 ~ 3661 3669 ~3674
BINA - 225 ~230,245 ~ 247 264 286 298 ~ 300,329 341 347 ~ 350 364 ~ 371,390 ~ 391 412 ~ 413
PR A N(E)E 433 ~435 511,525 ~ 529 651 ~ 653,669 ~ 673,738 .747 927 ~ 9301025 ~ 1029 ,1055 ~ 1059
£l 3643 ~3644 3658 ~3661 3672 ~3674
®E 223 249 351 369 393 416 436,528 673 .930 .1029 .1060 3675
223 ~228 248 ~ 250,265 287 ~ 288 301 ~ 303,332 341 ~ 342 349 ~ 352 367 ~372.391 ~ 395,
BINE 413 ~417 433 ~437 513 ~518 522 ~530 651 ~653 672 ~676 738 ~ 741 747 ~749 928 ~931 945
~949 1027 ~ 1030 ,1056 ~ 1062 3660 ~ 3661 3673 ~3676 3720
HEEINA 212 ~233 397 ~399 679 ~ 683 888 923 1079 3705 ~3709 3725 ~3728
AfMNA AENA 242 289 326 372,520 587 .664 778 1023
EX] WROE) NG 243 ~247 289 ~298 344 ~356 382 482 513 581 ~583 671 ~670 763 ~761 784 885 1021
BERK T BRINA .
N HEIRNA 351 368 408 425 510 530 662 746 763 910 969 1023 3619 3638 .3655 .3668
AINAZE EY| :
ENE 152,169 208 219 ~226 254 336 386,404 445 520 ~ 539 558 609 668 ~ 669 681 .739 775 788 .
- 895 971 ~985 1007 .1045 1104 3617 3623 3634 ~3636 3644 3649 ~3650 3662 ~ 3667
. N 349 366 403 422 509 530 660 746 763 907 969 1021 3619 3637 3653 2667
BINA -
950 %ﬁgé;jzj ek T 208 255 304 335 385 404 445 488 525 554 608 668 683 742 775,787 .887 985 1005 1045
FAINEZE 24 1023 3618 3623 3633 3644 3650 3663 .3663
- BELTINA 224 302359 432 539 673,967 .1058 3666
LB 220 ~ 224 243 353 ~ 369 538 ~ 542 574,672 ~ 680,758 884 ~ 891 975 ~ 978 1058 3622,
H 3650 ~3656 3671 3078
BEWERENINA 171 222 335 369 .390 422 539 589 681 725 897 923 977 1074 3655 3670 3707 3734
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Raman Imaging Analysis Method of Fine Minerals in Rock Ore

HE Jia - le', GONG Ting —ting” , PAN Zhong —xi'* , DU Gu'
(1. Chengdu Center of Geological Survey, China Geological Survey, Chengdu 610081, China;
2. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China)

HIGHLIGHTS

(1) StreamLineHR was used to identify fine minerals and to systematically analyze their composition and
concentrations.

(2) The effects of experimental conditions, fluorescence interference, and spectral fitting parameters on the Raman
mapping results were analyzed.

(3) The differences among the mapping technique, traditional identification methods, SEM, and other technical

methods were compared.
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ABSTRACT

BACKGROUND: Mineral identification is the basis of all types of geological work, and its appraisal level and
quality directly affect the depth and degree of research of a study. Conventional identification methods are
significantly influenced by experience level, optical microscope resolution, and other factors. It is difficult to
accurately identify fine rare minerals and clay minerals that need to be studied. Additionally, most of the technical
methods relying on high — precision large — scale instruments have special requirements for sample preparation,
which is not conducive to the reuse of the samples. It is also inconvenient to explore and observe specific fine
transparent minerals under high multiple reflected lights, such as scanning electron microscopy and electron
microprobe.

OBJECTIVES: To develop a more rapid and accurate method for identifying fine minerals.

METHODS: The laser Raman high — resolution large — area fast imaging method ( StreamLineHR) was applied to
the whole — area large — area scanning spectrum of two standard rock slices.

RESULTS: The transparent minerals were identified as alkali feldspar, plagioclase, quartz, amphibole, biotite,
calcite, sphene, apatite, zircon, and epidote. The opaque mineral was identified as magnetite. Some of the
minerals were closely associated (e. g. , quartz and feldspar as well as sphene and hornblende ) , and some minerals
showed secondary alterations (e. g. , feldspar was transformed to calcite). Based on the content statistics, the two
thin sections were named fine — grained amphibolite monzonite and fine — grained biotite plagioclase amphibolite.
CONCLUSIONS : Experimental results showed that this method was more accurate than the conventional methods
used for the identification of fine minerals with very low content. However, the interference caused by the
fluorescence effect, similarity in peak positions of similar minerals (feldspar, amphibole), and shift of the peak
position of altered minerals during mineral identification and spectral fitting were solved by combining the optical
characteristics under the mineral objective lens when necessary. In addition, the smaller the setting of the surface
sweep step size, the more accurate the analysis, and the time cost correspondingly increased. This method realized
the rapid identification of fine minerals over a large range, which was convenient, intuitive, and accurate. It
compensated for the shortcomings of conventional rock and ore identification and other technical methods and

expanded the application scope of Raman spectroscopy in geological studies.

KEY WORDS: laser Raman spectroscopy; Mapping technology; rapid imaging; rock and ore identification;

mineral identification
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