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Evaluation of three methods used in carbonate content determination for lacustrine sedi-
ments

YANG Yaping, MA Xueyang, WANG Lin, FU Xia, ZHANG Yuzhi & ZHANG Jiawu ™
(Key Laboratory of Western China’s Environmental Systems,Ministry of Education, College of Earth and Environmental Sci-
ences, Lanzhou University, Lanzhou 730000, P.R.China)

Abstract: The carbonate content is one of the most frequently used climatic or environmental proxies in lake sediments. There are
several conventional ways for determining the carbonate content of lacustrine sediments, but the carbonate content determined by
different methods have not been compared, especially for the same samples of a sedimentary sequence. Here we present a compari-
son of the carbonate content determined by three methods (loss on ignition, acid-base titration and gasometric method) applied to a
short core taken from Lake Dalongchi ( DLC12, 110 cm, at 1 cm resolution) in Xinjiang, NW China. Our results show that there is
generally no significant difference in the down-core variation trend of the carbonate content among the three methods. The carbonate
content determined by loss on ignition (LOI) is cal 5% higher than that measured by acid-base titration (AT) and cal 3% higher
than that by gasometric method (GM). The GM and AT methods produce similar results and their difference is less than 2% in av-
erage. Therefore, the LOI method may have over-estimated the carbonate content due to the decomposition of minerals other than
carbonates in the samples. Further comparison of the carbonate content by the three methods with that by X-ray diffraction (XRD)
suggest the carbonate content by GM has the highest correlation with that by XRD. Considering the advantages and disadvantages of
each method, GM is suggested for conventional carbonate content analysis in lake sediments in terms of accuracy, expense, analyti-
cal skills required and time consumed for analysis.
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Fig.1 The location and catchment of Lake Dalongchi
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Tab.1 Range, average and variance of carbonate content and differences among each method

izt VRS /% SEHIE/ % Ji %
2FE CaCO5 i AT 11.22~26.08 17.71 —
GM 14.50~30.13 19.53 —
LOT 14.92~33.99 22.60 —
4ikr CaCO, 1 1t GM 7.18~31.00 16.66 —
P LOI-AT -4.35~16.10 4.88 9.53
LOI-GM -4.04~12.58 3.07 7.54
GM-AT -2.04~11.00 1.81 5.70

R AR E YA D SE B9 R RR R 5 T 2 (W) DT 22 /N (3R 1) RIS 2 BRIk DN sE IS5 R IERRAE , AT
R R 3k 2 FpO7 IL AT T R IR pe 2 B e o B Y 0 O BRI £ 5 Bk o 22 L S PR e 2, T BE 2
o R R AEBRIRER A W) o0 SN 1 455 AR RN E A0 A OR BRI £ 3 B BRI 3% , R
AR BRER WAF T HLBORLICAR Y b 3 b B2 1 AR R IR 75 ik =2 A O AR G R s, Horh A UbiR S Bk
Tk Z MSE R AR R (r=0.79, 8 3a) UL SIS R Z (B 3b) X R URE I E BRI & it 5

hRMEk 12 0004.#11AF 2016-4 5 WEE  k2E R ST 185%260( mm) 45 F 44 17 2016/06/06



920 J. Lake Sci. (#ia#+3) ,2016,28(4)

) f /’\OI ’ +Caﬁ%§%ﬂ)§f FTEYL A IS A L
o o .l S . ooe? A XRDyEMAE ARsER R &
s 60 . v \o .\ Foe [‘. Iy .‘....‘A[ V ° \ A \.[‘

r o o \

gg( 404 \ . LU Ao.. , . .\'/.\./’00 L ‘.V.‘o. l.,ng..o'g“ \
® 20 . ~° 4 a N ° A a A Pl a®

—— Z({HLOI-AT
¢ —o—Z{HLOI-GM
——Z{HGM—-AT

0 10 20 30 40 50 60 70 80 90 100 110
& BE/em

P 2 BERXT L (a: Ca TCER R EEFRIEALIA ; XRD 15300 ROBRIREL 75 i,
b+ 3 PRI SE Y BRI £ 2 ek AR TR E 1 AR BRI £h 7
e FF 2 b5 R Z A1 A A B R R 75 1 25 (B, AT : BRI 5 1, GM . Ui ik | LOL Je 2R it 1)

Fig.2 Results comparsion( a;the normalized Ca element intensity ;the bulk carbonate content by XRD, b:the

bulk carbonate content by three methods and fine-grained sediments by gasometric method, c:the difference

of carbonate contents among each method, AT:acid-based titration, GM : gasometric,LOI:loss on ignition)
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Fig.3 Correlations among carbonate content determined by the three methods,
Ca element intensity by XRF, and carbonate content by XRD
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