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Determination of Cl and S in Dry Basis Waste by Means of
Oxygen Bomb Combustion and Ion Chromatography

WANG Shujia,ZHOU Zhaoqiu, WU Liangpeng,SU Qiucheng”’

(Guangzhou Institute of Energy Conversion ,Chinese Academy of Sciences,Guangzhou,Guangdong 510640, China)

Abstract The dry base of waste samples was pretreated by oxygen bomb combustion method, and
24 mmol/L Na,CO;,30 mmol/LNaHCO, and 2. 5% H, O, were used as absorbents,the contents of chlorine
and sulfate in the absorbent solution were determined by ion chromatography. At last, the content of
chlorine and sulfur in the sample was converted. The mass concentration of chlorine and sulfate showed
good linear relationship with ion chromatographic peak area in the range of 1—50 mg/L.,both coefficients
were greater than 0.999. The recovery of chlorine in the sample was 96.5%—99.1% and sulfate was
92.5%—101% ,the determination results of sample average relative standard deviation was less than 3%
(n=15). This method was also verified by the quality control samples,the results show that the method of
sample preparation is simple, less sample loss, high accuracy, suitable for the determination of inorganic
elements content in waste sample.

Keywords oxygen bomb combustion;ion chromatography;dry basis waste;chlorine;sulfur
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PR k. WA B Ok H R0k R, 87 6
B RARE A BRAR 4R ) 2 E A TE AL A 5
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LA B 43 A7 H RE L BT 2 O s RRE R o &
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A A — S0 A R B B 1 3 1k Y BIF 5 AR
TR G T T 5 A AR P e TR R RS R A
G M0 20 T U b o R 5 FE 3 S B 5 7 ko R o
F18) 56 UE AR

A% S F R e A N TR S L R A AT A 1
(CJ/T 313—2009) X 3 7 A& 1% &7 P i A7 R A T4k
B0 H L AT R AL Ay AT SRR A BT . AER R
e T Ak 52 2% 457 JRE i 115 Ak B L SR ARCSRR b S T £
T [ B I 7 3 T 5 T R 2 43 R e T Wi CL
SO & IR R B R G b CLAT S STR S
HIE . [ A SCRI4EA: R BL 3B R MR ERE
PRI FE L R AT 4 1 A B D T 0T 2 S B R
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1.1 FEMUFSIEKA
Metrohm 883 7Y ¥+ J7 3l B F {4 1% 4% . B A 411
Tl 2% 5 FEL S AR s

WZR-1T-CI 48 38 be 4% B (K VD 7 R A% A BR
AT Milli-Q Al 7K i 5 {3 (G [ 2% BFAR A 7DD

GBS T AR B A5 VTR (1 000 mg/L, B R A {4
4 )8 S FRRE S TR ) | B R AR B AR ME
W (1 000 mg/L, B A €48/ M 8 k53 Hr il
D) BR R A B R SN 3 Sy 3 T Al (> 99. 5%,
Kt @A 2R ) ). 484 R Bl W £
(S9.51%,Cl 21. 03% , Alfa Aesar 2~ H]) ., 52 FH K
4K (18.2 MQ + em),

1.2 XWHE
12,1 A i A 3

W IR T A 9 S R bR i CT/T 313-—2009 R A
il FEHE T )5 FRICO. 5 g CRE A 22 0. 000 1 g) HYAF: i
i G AUEL U BT R BRI T T 4 2
b U R K 22 BT AT Y 10 mL IR
(24 mmol/L # Na,CO; F1 30 mmol/L A NaHCO,
LA 2,506 1) H, O, e B S EAE  m RE SEA O, JE
1 3 MPa, frFf 30 s 7847, B A AR Hh sk B BE
SERE R E TR A K R A 20 min, B TR S0 44
P77 1 AL 58 A WO T R T /NG T I TR
IR S 4 5] G A Ml O B 8 T L AT T ST G R BT
BRPERE T HR BR W WA YR SE S0 AR ) o FH 25 85 77K i
SR N BE BABE IR 4 R 28, AT 3 3 R o e v e
BF 50 mL BRI R HE A ] 50 mL & H

AN B3R i Fi BB it 2% 1 O i LR
B SRS .

il £ BAE i RN 2S L RE L 225 0. 22 pm Y UK AR
FRALUE IS B HERE  BERE R 20 pL,

1.2.2 BRI IS )

LB F K506 CU Rl SO B T A fEfif %
IR RERL 1.2.5.10,20,50 mg/L Ay IR A FT = K
JERRHE R I IE W
1.2.3 &% & M0

3% £ . Metrosep A Suppd-250/4. 05 3% 7 13 .
Metrosep Carb 2 Guard; jii 34 : Na, CO, (1. 8 mmol/L)-
NaHCO; (1. 7 mmol/L) , ifi # 24 0. 8 mL/min; il il
LSRG 2% PEREIRER 20 s SMRVE AT 2 B0 .
L.2.4 315

A DR IR CLA S & &

01§§/%=(’Xmﬂxmo 1
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B, H T R e o SR R B AR R HLTE HEAT AT D
A i Ak B AR R I T R AT RE R DA S Ts g,
12 Oy FT 2 EFREE T ] LUSE b7 S0 i 78 53 #A be i L
WO ) H O, i S8 A5 BeAE B i b iy CLAN S
TCR B B aagael ey CFl SO
2.2 WUk

WU e Na, COy Fl NaHCO, ¥ i KAK I, 23
sZm CLAT S @M, HLAS T rp R et S0 BR B 7 A
(R TRk AR 52 el W s i) €2 335 1 DL I 1 r R
L, e [ i bR EFE 8L std6 (50 mg/ L) Af H 52 1R
PO B8R 1R 2 i T A PR AR 174 1Y 0 EF () 905 S 5 ) S TR
18 5 £ 53 BT 5 RS2 W AT VR Wk 32 K 8 ) 8 25 P VAR
s 5 5 00 8 €0 35 A g B () B T £ 0 T D ]
Toptedh 2, PR, S g rb R B BE 7 10 mL
Na, CO; (24 mmol/L) A1 NaHCO, (30 mmol/L) A K
H, O, (2. 5%0) Ry W OB AL BAF: 5« Hh I 1T BT F b i F
5% A1 B M R MAC AR P Yk 8 st S TG ) R A0 H A 1
2.3 BFRITHRENERE

X SRR S EAT PERERE 0. 6.0. 8 AT 1. 0 mL/min
P 5E, SE 50 E W] 0.6 mL/min B, H A4 CLI 1
SO, * By H e I ] Fe A 5 0 S8 56 1) T AR 2L 5 b 2
J5 FE S WA S B AR R T 1. 0 mL/min YR A
H br 4t e s [a] 25 B 5 45 0, (H2: 5 4 e W e ot
T o I AR 2 50 e 35 A TR P TG R 5 i R T 5 A5
S E A R 0. 8 mL/min B, CL H W H]
5.12 min, SO, HIERE S 12. 15 min A7,

2.1

80 0
2

- T

I
S
Wi R

7 8 9 1011 12 13 14 15 16 17
[5F ] /min

1 HmREneLE

The chromatogram of samples and standard.

Figure 1

2.4 ZMEHEXHERKGHR

Vg A T T T P s A 9 2 A A DL 1 335 2%
AT 53 B o 53 3] LA 4% 20 93 06 1o AR ¥k 2 AR 18 ik AT
LA A it 22 5 2P0 A B - I 2k Oy R RRE G R
BN 5 pg/ mL ARFE A — B AR 0. 02 pS
CL A1 SO LA 3 A% 15 W8 be o 7 A BR &5 2R L
x 1,
2.5 REEMAHBELRE

3L S 3 0. 500 0 g AT HE , 24 i AL
FHA BB, ER R 50 mL, ¥ B 3% & 40 W 12 )%
HEAT I E L F R A X E R R TR A CLA S
[ i, I T FLAE X A5 o w25 RSD, 25 L3k 24
[F) 1 55 L3 43 0. 500 0 g “FATAE M43 A 3 mL
&4 ClI7 (10 mg/L) Fl SO,* (10 mg/L) B IR A #r
TEHEAT AR a1 5 S 56 3 58 H A [l i %, 45 2R I
#3,

F1 CIr#SO, " WEMTER . AEFREAXRERKEHR
Table 1 Linear range, linear equation, correlation coefficients and limits of detection (LOD) of C1~ and SO,>~
ik’ ZPEMEM/(mg « LD 207 HH & 2B Kith R/ (mg « L1
Cl 1~50 Y=0.100 18+0.175 15X 0.999 12 0.022
SO, 1~50 Y=0.048 67+0. 118 48X 0.999 71 0. 057
*2 SNMBmETRMANKER
Table 2 Measurement result of chlorine and sulfur
TLH Cl S
MEZER/(mg g 1) 0.917 0 1. 335 1. 352 0.924 0 1. 388 1. 873 0. 866 0. 906 1. 541 1. 638
FHEME/(mg- gD 1.183 5 1. 365
RE b o 0 22/ % 0.2 0.3
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Table 3 The result of chlorine and sulfate recovery /%

TLHE I i % SR AR b 22
cl- 99.05  96.49  98.77  98.10 1.4
SO, 101.3  92.52  99.36  97.73 4.7

2.6 FUEtRERERSNT
T8 UE AR T vk A AL PR o B AT AT M B R
KABE 5 1) 7 W) R 0% Bl I WA TR 5 2 TOMAC o o4 A

Fan 4t A R Bl ER R+ 4 B FR B 0.006,0. 01,
0.02.0.05.,0. 1 g, % BEFE 5 i Ak 38 77 1 98 47 050
WK 1 T Ak B, 42 (5 1 2% 1R R AT A0 T A L O
IR ANXIT R B % T3P CLM S & &, 2
RNk 4 P, hR 4 25807 LLE L A 5
ISR AE 106 %6 ~ 118 %0+ i 1 W W R 7E 96. 3% ~
107 %6 » i B 0052 A i A B4 05 9 W 00 S A i of
B 5

R4 EMmAREENRER

Table 4 The result of chlorine and sulfur absorptivity

JTLE Cl S
B R/ g 0. 006 0.01 0.02 0.05 0.1 0. 006 0.01 0.02 0.05 0.1
W 25 8 /mg 1.317 2.323 4.618 11. 839 27.187 0576 1.009 1.817 5.039 10. 395
HIB T A5 R /me 1. 227 2.196 4.173 10. 399 23.070 0. 555 0.993 1. 887 4. 703 10. 432
W/ Y% 107 106 111 114 118 104 102 96. 3 107 99. 6
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3 i

Bt T B TR CLAT S 0 Y 4 Sk be
B G o M 5 1 R TIT E)  Ak O T R R
IR 69 35 o 3207 W R A A e 7 9 DA R 3R kAT
R it T A L 48R AR R P SR kA S B 1 T A
I G BYHR R AR A DR A 5 () IR R (i
A0 A+ 23 A7 I 1) B N 5 8 | 9 A 82 5 L A R
Je— M R 23 Bt BB dh R JCHLIC R 5 R e A
D7 R AR BT R AP 5 B T R A R A T
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