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Tab.1 Results of repeated sample examination

1 2 3 4 5 6 7 8 9 10

DOC (mg/L) 1.206 1.178 1.221 1.213 1.207 1.219 1.175 1.232 1.199 1.185 1.20

Fz2 HEBRBRNELE
Tab.2 Determination of standard solution

x; (mg/L) 1 2 3 4 5 6
3.43 6.25 9.35 12.15 15.08 18.98
Vi 3.04 6.12 9.35 12.12 15.72 19.09
2.97 6.11 9.12 11.89 15.61 18.95
y 3.15 6.16 9.27 12.05 15.47 19.01
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+0.00002, =3,
u(P)=0.00002/~/3 =0.00001
5) KHCgH,0, u(M)
[UPAC KHC3H,0,4

3
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Tab. 3 Relative atomic mass and uncertainty of K, H, C
and O

K 39.0983 0.00006 0.00006
H 1.00794 0.00004 0.0002
C  12.0107 0.0008 0.0064
O  15.9994 0.0002 0.0008
KHC8H404 204.22 g/mol,

u(M)=+/0.000062 +0.00022 +0.0064° +0.0008> =0.0065

0.0065
s (M)=2299 6 00003
M=

us

tty =Nty () +11g (V) +1130 (9) +ttyg (P)? +1t (M) =0.0086
22272 Uy

vario TOC cube
1.37%, us=1.37%/ 3 =0.0079
23 ARIFETHE
4 ,
DOC
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Tab. 4 Component of relative standard uncertainty

" 0.016 A
0 0.018 A
s 0.0086 B
Uy 0.0079 B

Upe) (DOC):\/ul2 +u22 +u32 +u42

—4/0.0162+0.018%+0.0086 +0.0079% =0.027
x =1.20 mg/L, DOC
u(DOC)=uur(DOC)x ¥ =
0.027x1.20 mg/L=0.032 mg/L

24 FVREIAZE

, P=95% 99% ,
k95: 23 k99: 3 5 k:29
k=2, U(DOC)=
kxu(DOC)=2%0.032 mg/L.=0.064 mg/L.~0.07 mg/L
3 % &
1) )
vario TOC cube
(DOC)
2) )
10%
3) HJ501-2009, vario
TOC cube DOC 1.20 mg/L ,

0.07mg/L,
(1.20£0.07) mg/L (k= 2)
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Evaluation of uncertainty in measurement of dissolved organic
carbon in seawater using high temperature combustion-non-
dispersive infrared absorption TOC analyzer

SUN Xuan, SONG Jin-ming, YU Ying, YU li-dong, LIN Qiang
(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)
Received: Dec.,11,2012
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Abstract: The uncertainty of dissolved organic carbon (DOC) content in seawater determined by combustion oxi-
dation-non-dispersive infrared absorption vario TOC cube was evaluated using experimental determination and er-
ror analysis methods, then the individual uncertainty arising from each source was calculated. The results showed
that the uncertainty was mainly from four aspects: repeated experiment of sample, fitting for the standard curve,
preparation for the standard solution (including the uncertainty resulted from weighing, volume determination,
translation, purity of reference material and relative atomic mass) and measuring instrument. The uncertainty values
were 0.016, 0.018, 0.0086, 0.0079, respectively. The main factors influencing the uncertainty of DOC determination
in seawater were fitting for the standard curve and repeated experiment of samples, but the uncertainty caused by
preparation for the standard solution and measuring instrument can’t be ignored. In this study, the actual concentra-
tion of DOC sample was 1.20 mg/L and standard uncertainty of the result was 0.21 mg/L. According to the normal
distribution, the expanded uncertainty was 0.07 mg/L when the expansion factor £ = 2.The final result of DOC con-

tent in seawater should be (1.20+0.07) mg/L (k= 2).
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