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A comparative study of the method for determining organic carbon of travertine
in Huanglong
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Abstract: The travertine landscape in Huanglong scenic spots has significant tourism value, in addition, organic
carbon (OC) of the travertine is key to determining the law of travertine deposition which might be affected by
local environmental organisms. In order to precisely provide the basis of the travertine deposition in which mi-
croorganisms are involved, it is necessary to remove the inorganic carbonate completely and preserve the part of
OC well before measuring the OC of travertine. Determination of OC in travertine was compared between acid
dissolution method, digestion method and volumetric method. The results showed that relative standard devia-
tion (RSD) value of the acid dissolution method was from 23.73% to 30.95% , suggesting poor precision. Be-
sides, the acid dissolution method would change the fraction of OC in travertine samples, making the result
higher than the fact. The digestion method was more accurate for testing OC in black and yellow travertine,
while the precision of the test was low for white travertine. The RSD value of OC tested by volumetric method
was from 3.27% to 11.11% , which was influenced by travertine component and extraneous factors. It is found
that the digestion method is suitable for OC determination of travertine, based on the data precision and validity

in testing organic carbon, the advantage and disadvantages of lateral correlation, and the analysis of error sources
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between three test methods.
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Fig. 1 Photos of travertine in situ

a—black travertine; b—yellow travertine; c—white travertine
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Fig. 2 The element content of travertine (black, yellow,

white) tested by element analyzer
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Table 1 The chemical composition of different travertines
i 5 AR Ca0 SiO, ALO; Fe,05 MgO K,O SO,
T-1 a8 E) 54.984+0.05 1.23+0.03  0.37+0.01  0.15+0.01 0.29+0.01 0.06+0.01 0.25+0.01
T2 AL 54.36+0.05 0.91+0.03  0.26+0.01  0.08+0.01 0.21+0.01 0.05+0.01 0.23+0.01
T-3 A 58.58+0.05 0.71+£0.03  0.08%0.01 0.00 0.16+0.01 0.01+0.01 0.17+0.01
i 5 AR Na,O SrO BaO P,0s Te k& Bt
T-1 e 0.05£0.01  0.05+0.01  0.03+0.01  0.01+£0.01  42.50+0.01 1.00
T-2 A 0.04+0.01 0.05+0.01 0.00 0.01+0.01  43.80+0.01 1.00
T-3 A 0.01£0.01 0.04+0.01 0.00 0.01+0.01  40.20+0.01 1.00
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Fig. 6 The organic carbon content of travertine determined
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Fig. 3 Analyses of mineral composition in travertine
by digestion method
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al.» 2012; Faurescu et al., 2016; Chuan et al.
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Fig. 4 The organic carbon content of travertine determined

by acid dissolution method

Kl 7 I e L 4
5 Mk Fig. 7 The organic carbon content of travertine determined

Fig.5 Schematic diagram of acid dissolution method by volumetric method
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Table 2 Comparison of OC test methods for sediments
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SE 2% VBRI A8 I T 2 R M SR I 52 AR Y
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B CeO ", A A0 52 45 BT+ 3 (Mitamura e al . » 2003;
Zhu et al.> 2010)-
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Table 3 Comparison of travertine OC between acid dissolution method, digestion method, and volumetric method

U REWaRES FE it i FHIE (O FrdfEf 2 (o) AR Cop/ %OV RSD/ %% OCux
T-1 12.86 3.98 12.86+3.90 30.95 1.126
P ik T2 11.80 2.80 11.80+2.74 23.73 0.977
T-3 6.79 1.73 6.79+1.70 25.48 0.573
T-1 0.60 0.04 0.60+0.04 6.67 1.126
TH T2 0.39 0.02 0.39+0.02 5.13 0.977
T3 0.20 0.02 0.20+0.02 10.00 0.573
T-1 1.53 0.05 1.5340.05 3.27 1.126
A T2 1.27 0.08 1.2740.08 6.30 0.977
T3 0.63 0.07 0.63+0.07 11.11 0.573

W DEFEAKT 95%; 2DOMIEmZE, n =4.

R4 3MAENESEENHRNARIRIRERED T

Table 4 Lateral correlations of acid dissolution method, digestion method; and volumetric method
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5 4k
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(R LEAIE I, 2 BER1G L 4 i

(1) BRI 45 o028 A HUB A 85 46 b 1) 0 o 43
5, FEEEAA RN FB BN K, Bt A
ZeChn B 22 1.73 ~ 3.98, % % [ 4r t 23.73% ~
30.95%). HEESHEEDSFAER F' S
ST, 5T 2 S REA A A, A LI R 4 S 0 A
#HE w2 0.05 — 0.08, & 2 11 45 b 3.27% ~
11.11% . T AEEAE L6 S B P AN R AT HLAR DU 5E
o H A () 38 R B B/ Ch Al 22 < 0,04,
WA H R 5.13% F1 6.67% ), X 55 4
A WU NAARE IR 224 0.02, 1% 25 1 43 HE 10.00% o
XTEGIX 3 P 7 ik LR f5 , DA R T A E T
HEAT PRI E

(2) B A5 e A WL e I i mi il ik &5 SR T
BRI S E R, 0 0.6%(+0.04%), H

BN 0.2%C+0.02% ), KBRS RIKA
MUK 75 it (5 4

(3) B R W RN A 2 7.
SivAl\Fe S B A WU ¥ 7 5 2575 iy, 1 Ak 388 A 2200k
BRI A A, R EEITEN Si
Fe.S % 0%, LA A 1 PR €0 2 dr AR IR 35 5 L2 1)
PR AR, o
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