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Determination of Organic Carbon in Chlorine-containing Geological
Samples by Sulfuric Acid Pre-heating and Volumetric Method
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Abstract The presence of chloride ion affects the determination of organic carbon which leads to higher
results. The samples were dissolved in ore system which was preheated by sulfuric acid and oxidized by
potassium dichromate. And in the process, the chloride ions were converted into hydrogen chloride and
volatilized, thus eliminating the interference of chloride ions. The constant temperature electro-thermal
plate digestion avoided the pollution of oil bath to sample and environment. Based on the quantitative test
of chloride ion interference, pre-heating temperature, time and other conditions, the best experimental

conditions were determined. On the premise of not affecting the normal reaction of organic carbon and
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potassium dichromate, the interference of chlorine ion on the determination of organic carbon is effectively

eliminated,and the accurate determination of organic carbon in geological samples containing chlorine is

realized. After the determination of the national standard chlorine-containing reference materials such as

soil reference materials and marine sediments, the relative error was less than 1.5% and the relative

standard deviation was less than 7. 3%. This method which has good reproducibility,high accuracy,simple

operation and no secondary pollution to the environment,is easy to spread and apply.
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1.1 UE5iKF

150 mL #EJE . BR X0 € 45 50 mL, WBIE46-1
T i L B

R B bR M W Le (1/6K, Cr, O;) =
0.400 0 mol/L 7. FREL 19. 615 g T 4% ik 41 (ff 2% 4,
WFAHIFAE 120 “CHET 4 hfRAF T TS F 1 000 mL
Bebirf, n A 250 mL K, G L 8 H S A
1000 mL A& MR R ZIE .55,

T R A 42k s E 18 9 [ e (FeSO, ) 2=0. 1 mol/L7:
PRI 28 g L 7K R AR ¥ T 500 mL K, 7248 I
PEFETFMA 135 mL B2, B &5 . % A 1 000 mL
P2 SO W R R AR B AT OB ARAE

1,10-4B = 2 JE Mk 5 75 5 (18.45 g/L): FRHL
1, 10-%B & FAEMK 1. 845 g ¥ T 100 mL B R W 8k %%
W (6. 95 g/ L) o g £ T A3 R i

SR CE 2550500, P BE R # 6 T, 43 B 4D . 1 mg
EALHIAR Y T 0. 475 6 mg F MR (p—1. 84 g/mL).
1.2 LWH*E

FRICZE R HFBS A A 0.2~0.5 g ORE i 2
0.000 1 g, FRAE & AR 45 A ALk & & 38 [ i ) T
150 mL HEIEHE . A 10 mL B2, 4% 4) . & T &
FHEZ 100 °C {8 & B R Eom# 10 min, JUF %
. om A 0.400 0 mol/L T & MR 4 br U U W
10 mL, B FEHEZE 220 CEEB#R ., % L
FE 0L, B S F 45 31 BF 5 min, BOR RS, oh vk
LWL, AWK RZE 70 mL £ 4. B H)G.
A 4 5% 1, 10-48 — &L JE k46 75 500, 0 B R 0 %
P Y VBT R AL 8 B0 Dy L N R S AR
i B0 Sy e DU) N /D R ORE A, I SR T FE
Bk R W0 B A o I MR R, R R RE R A LR B
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Table 1 The results of organic carbon in chlorine containing samples /%
GBW07313 GBWO07315 GBWO07316
i [ —— — —— — —— — a1 Heidh 2
I 5E {8 PR I 5E (8 bR (i I 5E 18 b
N 0.58 0. 25 0. 69 0. 30 0.56 0. 26 0.28 0.16
FR&EE 0. 24 0.25 0. 30 0.30 0. 25 0.26 0.11 0. 060

el DL . 5088 1 90 = 20H PILER 1
SE S5 W] A e o TR T A TR B AT AL S
IO A1 o B it v (1 GRS A A R RN DR
T LIHBR S T IR
2.2 NEFSEFRELFE

SCH A B S T AR X T AT B A GE T
P o 25 5% G R A L S ) 1 e I 5 A PR
0. 5000 g A7 UEAR EH) i GBWO7450 (A5 ALk At v fEL
0. 3420 » [a) IR i I ACAS [] 11 580 B L i RS2
T7 kAT S AR IR 2 iR

x2 [eEXHRBIEDNENFM
Table 2 Influence of chlorine content for the

determination of organic carbon in sample

PURBEAE 80~120 CIf . Z5 R 5 R — B R U
BT E AR A ALK B 45 2R 5 AR (R 2 e R 22
TR P W EEAE 120 °C LA BB, D 45 SR TF 4 i 41K
TIE P 500 AR i R g . — R 23 AT BIL AR T RE B S A
PR T BE 32 £ 100 °C Ol L
x3 WMBBEXNFIBRERZNE
Table 3 Influence of pre-heating temperature for

the detection of organic carbon in sample

T AR B/ °C = 40 60 80 100
MEss 7/ % 0.58 0. 46 0. 40 0. 35 0. 34
T # il B/ °C 120 140 160 180 200

2 2551/ % 0.33 0. 30 0.28 0.27 0.25

A i/ mg 0 2.0 2.5 5.0

A BRI 2 25 5/ Vo 0. 34 0.37 0. 39 0. 44

H3R 2 AT LA L FREL 0. 50 g ME AL i, S &
WA 2.5 mg B I 4 L B O = A A
F 2.5 mg 0}, &5 5 0 A T B0 LR AT B
DA JE A0 1 5 R
2.3 WmMHBEERERE

i I A A 0 25 P e s TR B v W R AF A I
VS W W A T v AR SR S PR R 2 R T R LR
TR AR R A A B R AL B S AU TR
RN ERRRRR L. 0 T BOIESEAR T bR 78 4 A
PLBAS WAL B IR PO PR B i sl U 2, 1
e 2 [ S IMAAET ] 30 min, FREL GBWO7450 45 iF bR
YT 0. 50 g, iIlA 2.5 mg AT 150 mL #EJE . in
A 10 mL B R » 53 5 4F % i . 40.,60.80,100,120,140,
160,180,200 “C i ifik F #AMR b i & 30 min, B4,
JIA 10 mlL 55 8% R 45 A5 E ¥ W (0. 4000 mol/L) , &
T O 2 220 CHe bR TF iR . M 45 R 0L 3,

H1 2% 3 AT, 4 00 G B2 /N F 60 °C R, Il
S5 5L 01 MR IE B SRS 0 TR BR ARG 5 U

2.4 TN ETE A #E

[ AR B O R I S AR U AR ), BR
B 0.500 0 g A UEARHEY) i GBW07450 F 150 mL
HEIE P L A 2.5 mg 5,10 mL BRER . 4> 9 7 80,
100 °C & i H B S 5.10,15,20,25.,30 min, BT
AL 10 mL HE&FREAR A (0. 400 0 mol/L),
BT 220 CHa iR A Ad . T2 RO 1,

0.6

0.5F

03F

FHLBRE /%

02}
—— TUI#E 8O ¢
0.1+ —— WA EE100 C

0 1 1 1 1 1 )
5 10 15 20 25 30

TN R /min

B 1 T R A X R A AL ER I RE S 0

Figure 1 Influence of pre-heating time for the

detection of organic carbon in sample.
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FTIEL 1 AT BN 2 80 C I, 75 25 min
5 25 SR AR 5 b v — B0 UM A IR 2 100 °C
.10 min P72 25 8 B0 S AR EMCAR AT . P 2245
F B SLH R 100 CHUMHA 10 min,
2.5 SETHBRESIE

I 5 B R A A HE SR 10 mL, W S0 T Y fe ok
1H B 8 1 2k 47 BF 58, FRHL 0.500 0 g 4 W)
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Table 4 Experiment of the chloride ion elimination

SR A®E/g 0.005 0.05 0.1 0.2 0.3 0.4 0.5
BemgmE /% 0.34 0.35 0.36 0.36 0.37 0.35 0.35

S5 I A i R TR B A SRS T R

AR T3 10 7 1 45 L 5 AR WA A LI A SRR R 25
Z B T T YRR A 58 4 T B 1T N 5 S 22
I 1 IE R AT .

2.6 MERATAAEXBHERLE R

S5 L R A IR TN AR TS B AR R A T
Yo, WAL FHLEE 100 °C L m#A 10 min, B AT 3 2 2
Ko RBRUEAE MG S5 AT L BE T A HIL RO A A B
Ay Ak T T O LB 2 SR A . ET XA A
5 TR BB B b 5 AN [ A A A 6 AT T LB X
G5 S PR,

H1 2% 5 W] LU . B A 7E 100 °C TR AL R T
T 10 min, AU HLER B K R 28 A Ak, X6l
E 25 SV 5 L 2 Ak S i A T A TR A S ) L 2
5 0 R (B W R A TR SR . DR U TR
oAk AN 25 5 50007 MURR A 25 A 1 . ikl 47 .
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Table S Detection of organic carbon in different matrix of samples /%
SH A RE - HERE S bR AL7] T8 MR 5
L
1% P 3% 1% PP 3z 1= o 3% 1= o 3z
— R e 2 4. 36 3.58 2.15 0.68 1.23 3.56 4.76 3.56 2.56 5. 86 7.56 10. 56
R R AL HL S DI B 45 R 4. 38 3. 54 2.13 0. 66 1.25 3.58 4.73 3.55 2. 65 5. 90 7.86 10. 58

2.7 HEEFZE

B HLBRAL 58 7 R A R AR T 7R (175
5) CH A I B EAE Y0 AT AR . YR
SE I L) B A B AT . AR Z T T A
A1 S B AR MNP R ™ A Bl KRR A —
15 Y 1 T A 5 B T A A EE I R AR
mi IR e AHETE A REHEA T 2 R E R BBt

F A% e v 0 I BE AN 35 T R L AR 1 T
fiff U B, Ry B A U AR R B K0S . DA E bR T )
GBWO7450 SRy , 4% RE 52 90 0 BRI AT #24F . X TR
[F) 9 fife 18 P AT S gy, 25 SR DL 2,

F Pl 2 AT, A fE s L PR R O 220 °C
GBWO7450 5 45 5 5 F5 #E{H 0. 34 26 Jie A AT, A
DS G B E T IR S 220 °C L W IR E AR A
BUBR B ACAS 58 42 o 45 S O A0 5 ¥ A T 3 2o % 7T BE H
T o A R A A A D P O 4 SR
2.8 HEMESBEEIR

Sk B8 E 7 1 ) TR R RORS  BE  BR BUA I B

Y GBWO7315 IR UL Y, ClL & & 3. 90%0)
GBWO07449 (Eh % 1, Cl & & 4. 00%) . ke 5 1 Gl S
BURBRW . ClL & i 2. 30%0)  FE & 2GR TTEY . CL &
2,535 R RS B L BRIE T A R I 6,

0.40 -

0.30

HHLR Y 5%

0.25 ¢

0.20 1 1 1 1 1 1 J
170 180 190 200 210 220 230 240
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Figure 2 Influence of digestion temperature for

the determination of organic carbon.
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Table 6 The accuracy and precision of the organic carbon in this method(n=26) /%
FE il W 5 25 R FEE ARfERZE O MXTARMER 2 ARMERBTCEE X RE
GBW07315  0.29  0.30 0.30 0.29  0.30  0.30 0. 30 0. 006 2 2.1 0. 30 —1.33
GBW07449 0.41 0. 40 0. 40 0.41 0.41 0.41 0.41 0. 006 2 1.5 0. 40 1. 50
17 0.13 0.11 0.12 0.11 0.11 0.11 0.12 0.008 4 7.3
FEs 27 0.066 0.060 0.060 0.054 0.062 0.060 0. 060 0.003 8 6.3
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