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Abstract; The contents of organic matter, related elements and heavy metals in sediments are the basis for the study
of paleoenvironment and ecological environment evaluation. The near-infrared (NIR) diffuse reflection spectroscopy
technique is a simple, rapid, and low cost method to determine the components in sediments. In this article we
overview the standard procedure for sampling, the method of sample preparation and mathematical modelling for the
chemical composition analysis in sediments. Furthermore, we introduce the selection of modelling, spectrum
pretreatment and regression analysis to improve the accuracy of the quantitative analysis for a near-infrared spectrum
model. The NIR diffuse reflection technique has been advocated to measure the contents of total organic carbon, total
nitrogen, total phosphorus, biogenic silica, heavy metals etc. However, there is still plenty of work to be done since
the application in sediments is not well established. At present, further study need to be carried out for the
mechanism of measuring error in sediments. Properly chosen sample collection after suitable spectrum-pretreatment
with optimization of mathematical models should improve the precision and accuracy of measurements.
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Fig. 1 Process of NIR spectroscopy analysis and calibration
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Table 1 Sediment components analyzed using NIR spectro in recent years
(ERIEER i AL Bepdhior: | WEvEm® RPD SEP R*® 1E#H
650 ~2500 99 PLS 1.2 0.34 Chang C W (2005)
400 ~ 2500 - MSC,PCA,PLS 11.0 0.61 Rosén (2005)
400 ~2500 - MSC, PCA,PLS | 0.7 ~14.9 0.64 Rosén (2006)
400 ~ 2500 25 PLS >1.6 4.5 0.68/0.4 Nilsson (1996)
TOC 400 ~ 2500 69 PLS 0.71 Xia X Q (2007) ]
250 ~850 98 1D,MLR >1.8 0.95 Balsam (1999)
875 ~2500 65 PLS 3~15 0.95 Leach (2008)
780 ~2500 77 MLR 7~31 7.54 0.98 0.982/0.982 | Malley D F (2000)
500 ~ 2500 60 CV . WC.PLS 0.03 0.999/0. 146 #EF (2010)
1100 ~2498 11 MLR,PLS,CV >2.7 2.3 4.0 0.80 Malley (1999)
650 ~2500 98 PLS 3.7 0.93 Chang C W (2005)
ic 650 ~2500 100 PLS 0.959 Poulenard (2008 )]
780 ~2500 77 MLR 2~26 7.61 0.84 0.982/0.986 | Malley D F (2000)
250 ~ 850 356 1D,MLR 0.99 Balsam (1999)
1100 ~ 2498 11 MLR,PLS,CV >6.6 2.5 11.1 0.83 Malley (1999)
833 ~2976 81 PLS 0.85 Moros (2008)
TC 650 ~2500 97 PLS 4.0 0.94 Chang C W (2005)
780 ~2500 77 MLR 12 ~55 12.88 0.92 0.994/0.994 | Malley D F (2000)
500 ~ 2500 60 CV,WC,PLS 0. 86 0.998/0. 509 A5 (2010)
1100 ~2498 11 MLR,PLS,CV >1.8 2.3 1.3 0.78 Malley (1999)
™ 833 ~2976 81 PLS 0.97 Moros (2008)
780 ~2500 77 MLR 0.6~3.1 6.01 0.10 0.972/0.966 | Malley D F (2000)
500 ~2500 60 CV,WC,PLS 0.17 0.993/0.213 #3e(2010)
2w p® 780 ~2500 50/113 Mod PLS 5.25/0.26| 0.049/32 | 0.963/0.298 Hood (2006)
780 ~2500 77 MLR 0.22~2.1 1.78 0.12 0.529/0. 347 Malley (2000)
400 ~2500 33 PLS 0.007 ~0.098 15.5 0.83/0.78 Nilsson (1996)
TP 200 ~ 2600 106 MLR 3.681 0.98 N (2007)
1100 ~2498 11 MLR,PLS,CV 0.72 8.3 0.16 0.99 Malley (1999)
500 ~2500 60 CV,WC,PLS 0.05 0.999/0.720 T (2010)
TS 200 ~2600 106 MLR 0.95 N (2007)
g2 400 ~900 50 LR,1D 0.02 0.79 Das B (2007)
LOI 400 ~ 2500 165 PCA 0.53 Korsman (1999) 3!
LOLs5p 200 ~ 2600 106 MLR 5.521 0.92 P (2007)
AL O, 400 ~2500 69 PLS 0.73 Xie Q X (2007)
b 400 ~2500 69 PLS 0.64 Xie Q X (2007)
1100 ~2500 169 MLR,PLS 2.8~15.7 2.64 1.28 0. 861 Malley (1997)
400 ~2500 69 PLS 0.49 Xie Q X (2007)
Cd 1100 ~2500 169 MLR,PLS 0.01~2.49 | 1.74 0.32 0.629 Malley (1997)
1256 ~2620 81 PLS 0.15 0.988 Moros (2008)
- 1100 ~2500 169 MLR,PLS 2.45 3.83 0.814 Malley (1997)
995 ~2696 81 PLS 9 0.93 Moros (2008)
- 1100 ~2500 169 MLR,PLS 3.8 4.6 0.927 Malley (1997)
200 ~ 2600 106 MLR 4.026 0.96 N (2007)
Ni 1100 ~2500 169 MLR,PLS 2.96 2.29 0.876
Cu 1100 ~2500 169 MLR,PLS 3.35 3.77 0.906 Malley (1997)
Mn 1100 ~2500 169 MLR,PLS 42 ~1279 3.66 9.32 0.922
Sn 1247 ~2677 81 PLS 3 0.99
As 995 ~2245 81 PLS 5 0.43
Sh 1363 ~2627 81 PLS 0.6 0.99
M Cr 1080 ~2253 81 PLS 45 0.83 Moros (2008)
R 840 ~2677 81 PLS 0.11 0.71
T JE Cr 894 ~2696 81 PLS 20 0.96
Adk Cr 1370 ~2031 81 PLS 0.3 0.89

i @ WER A TOC IC,0C N P 455 FRUL 7 AL A me/ g (BRAKH AL me/L) , T4 AL FR Fe 2 pg/mL, Fe 2 ¢/Le
@ STHkA BN T 4 AR E A5 A, 45 S R 353 0.963 Ik 22104 0. 298 @ 4 HIFRAR N RY/RS
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