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PR iRE REPOATS

Z o URIEN E EiF R TOC 1 TN B4k
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s 266071)

HWE: RET ERAESTLE., RREE. RIMAEFRREFREEOEDB L, Z20HERKT L
& B4k 34 varioMACRO cube /L& 27X ) B 0 5 i L AR M AF e T B A ALK (TOC) A= & A(TN) 89 &
HE, BPEAAARIR20~30 mg SLARM AR 5 A 1 mol/L % BRIk & ARG, A EMIRE IRE60 C, K&
BRBEE IR E 830 C, EREIRAI0 C, £AEAH0.12 MPa, #Z600 mL/min, £5/E 50. 20 MPa, #m %,
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[16]

TOC TN

> >

, (GB17378.4-2007)
TOC TN ,

TOC TN

1 SEHIH
1.1 EZEXB5RXH

: varioMACRO cube (
Elementar );
: NewClassic MS
( - );
: 6mmx6mmx 12mm( Elementar );

C0.732% N 0.064%(
Analysentechnike. K );

(
) 1#~5#: 100 g 80°C
74 um(200 ) , , 110°C 2h,
: 99.999%
1.2 RBIMEAK
: 900~1 100°C; 830°C;
: 900 C; 0.12 MPa,
600 mL/min, 0.20 MPa, 10~30 mL
1.3 XEFH*
(20~30 mg)
6 mmx6 mmx12 mm s
1 mol/L s
2~3 ), 60°C
(960°C),
s (8307C)

, CO, H,O NO4 ,

(TCD)

2 HEREH®
2.1 HFAEBHEXGLHE

:(HC N
;(2)
CN R
Analysentechnike. K
C 0.732% N 0.064%,
y =—1234x+1401, x (%), vy
0.9965 y=—1504x+1458, x
(%), y )
0.997 5
1 s C N
TC detect. MFC TCD MFC O2
unit mL/min  mL/min
r2000 r80
C
600
F1500 r60
400
1000 40
C
tso0 (290 a0
N
Tt k 0 F0 o
0 100 200 300 400 500
/s

1
Fig.1 Chromatography of standard substance

22 MBRERENHLEE

960°C
1.3 , 30.00 mg

1# ,
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1 450°C 5 B 2
960°C 2 2 , 20 mL
; , ; 20 mL,
b b (
960C ( D, ), ,
> ) 960°C ) 22.5mL
0.255 0.08
X X 0.07
e s — , = 0.245 =
R 1 TERRE IR BRI E 4 R %0 o 023s & 006
Tab.1 The relationship between the combustion tube K w 0.05
temperature and peak area of C and N 0.225 0.04 ¢ ‘ : ‘
10 20 30 40 10 20 30 40
(€ ( ) FAMARR/mL SUMARE /L
C N 5
900 616 333 . e
Fig.2 Effect of oxygen injection flow on test results of C
960 629 351 and N
1 000 624 357
1050 632 355 s PR
24 H&HETHL
1100 628 348 % = éﬁ ﬁ
= A 2 s 2% )
23 AAMWATHLE
, (TCD) CO,
(mL/min) (s) ’
, (s) (mL/min) ’ ’
(mL) s s
, 20~30 mg
, , , 4# ,
, 4# ) 2
T2 AREMEEX RN ELL RN (n=3)
Tab.2 Effect of different sample quantity on test results of C and N
(mg) C(%) N(%) RSD(C)(%) RSD(N)(%)
10 0.258 0.072 0.789 5.955
20 0.250 0.068 0.527 1.046
30 0.255 0.073 0.381 1.687
40 0.256 0.069 0.269 1.081
50 0.247 0.072 0.629 1.539
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2.5 FENRBR
[17] ; )
20 mg 12,
3

Fz3 HmPik. EEENNELER
Tab.3 Restults of the concentration of C and N in mar-
ine sediment samples

X —

@ . ;
CL(C)=0.0508%, CL(N)=0.0146%

2.6 FHEOHFTE
1-4# S 12,

(RSD) 4 ,

( 0.83%~3.06%, 1.33%~3.49%
) g
2.7 B S
C 1184~1271 1215 28 7 4 %11&%
N 354~448 389 27 1
1.1 (C0.732%
(D N 0.064%), i,
_ c
G = kisi? (M 1-5¢# 15 mg, 13
1 Cp : s 15 mg
k—— , 3; ) )
si ; ) 97.7%~
c ; 100.9% 97.2%~101.1%, 5
x4 FAHENBEE @0=12)
Tab.4 Precision of the method
C(% N(%
*) RSD(%) () RSD(%)
1 0.420~0.446 0.431 1.92 0.069~0.075 0.072 2.72
2 0.476~0.789 0.482 1.10 0.097~0.104 0.102 1.98
3 0.596~0.606 0.598 0.83 0.155~0.163 0.160 1.33
4 0.238~0.265 0.253 3.06 0.068~0.076 0.072 3.49
x5 BEFENRYHERSANKRMNEREKR RIS
Tab.5 Recovery of C and N in marine sediment samples
C)( % N)( %
w(C)( %) C %) w(N)( %) N %)
1 1.163 1.143 98.3 0.138 0.134 97.2
2 1.213 1.202 99.1 0.166 0.168 101.1
3 1.33 1.342 100.9 0.218 0.216 98.9
4 0.985 0.962 97.7 0.137 0.136 99.4
5 1.542 1.519 98.5 0.201 0.202 100.3
N 8307C, 900°C,
3 a 1% .
0.12 MPa, 600 mL/min, 0. 20 MPa,
22.5mL s
, TOC TN 4
(RSD)
R 20~30 mg 1 mol/L 0.83%~3.06% 1.33%~3.49% (n=12)
, 960°C, 0.0508% 0.0146%
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A rapid method for determing the total organic carbon and
total nitrogen in marine sediments with an Elemental Analyzer

SUN Xuan, SONG Jin-ming, YU Ying, SUN Ling-ling
(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Received: Aug., 1, 2013
Key words: total organic carbon;total nitrogen; marine sediments;elemental analyzer

Abstract: A method fordeterming the total organic carbon (TOC) and total nitrogen (TN) in marine sediment
samples by simultaneously injecting solid sample into vario MACRO cube elemental analyzer was reported. The
determination conditions were optimized by sample pretreatment, combustion temperature, the oxygen volume and
sample weight et al.. Twenty (20)-30mg accurately weighed sediment samples with 1mol/L hydrochloric acid to
remove inorganic carbon were injected directlyto the elemental analyzer.The concentrations of TOC and TN were
calculated by standard curves with combustion tube temperatureat 960°C, post combustion tube temperature at 830
‘C, reduction tube temperature at 900°C, helium pressure 0.12 MPa, flow 600 mL/min,oxygen pressure 0.20 MPa,
and oxygen volume 22.5 mL. The detection limits of TOC and TN were 0.0508% and 0.0146%, and the recoveries
were 97.7%~ 100.9% and 97.2%~101.1%, respectively. The RSDs of TOC and TN in four marine sediment samples
(n=12) were 0.83%~3.06% and 1.33%~3.49%,respectively. The method was simple, fast, sensitive, precise, and

accurate, and is suitable for analysis of TOC and TN in marine sediment samples.

(At #E: BTR 3)
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