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Abstract: To control the potential risk of natural gas purification plants an ion chromato-
graphic method has been developed to determine the heat stable salts ( HSS) in alkanolamine
desulphurization solution. Seven HSS anions including CH,COO~ HCOO~ Cl~ SO;~
C,0;” S,0:" SCN~ were determined in a single injection. Before the chromatographic anal-
ysis these industrial samples were pretreated by three steps 1. e. filtration solid phase extrac—
tion and dilution. Using the gradient elution with KOH solution all of the seven anions have
been separated and determined by a conductivity detector. As the calibration results the linear
range of this method was 0.01 —0.5 mmol/L for the 7 anions. The limit of detection (LOD S/
N =3) was 0.1 mg/L for each anion. By spiked standard solutions in the samples the recover—
ies were in the range of 80.0% —100. 3%. The repeatability of this method was evaluated at five
different concentrations. The relative standard deviations ( RSD n =10) of the peak areas were
in the range of 0. 94% to 3.99%. Moreover the reproducibility of the method was also tested in
three different laboratories and it was acceptable with the RSD <5%. The proposed method has
been applied to the determination of HSS in eight gas purification plants three oil refineries and
one coal gas plant and to monitor a gas purification plant continuously in 15 days. It’s shown
that the accuracy and precision of this method are satisfactory.
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Fig. 1 Ion chromatogram of 7 heat stable salt anions
o HSS Standard solution ( mg/L): NaCl (23.4) Na,SO, (56.8)
R Na,C,0, ( 53.6) Na,S,05; ( 63.2) NaSCN ( 32.4)

C,H;00Na (54.4) HCOONa (41.6). Gradient elution pro-—
gram: 0 -5 min 5 mmol/L KOH; 5 -38 min 5 -100 mmol/L
KOH; 38 =40 min 100 mmol/L. KOH; 40 - 42 min 100 -5

o

1. 000 mL mmol/L KOH. Flow rate: 1.0 mL/min. Injection: 25 pL.
50.0.100.0.250.0  500.0 mL.
20 pL 3 2.3 )
100 ) CO> .NO; .PO; . ( glycollic
1 ~50 S acid) ( HOCH,COO ™) ( boric acid)
100 . (H,BO;) »
2.2 CO3™ 14.9
HSS min HOCH,COO ~ 4.4 min NO; 12.3 min.PO;"
lonPac ASTI-HC KOH 13.7 min  H,BO; 16.5 min
7 HSS . .
2.4
(HCOO ™ .CH,C00 ") 5 4.1
(S,03°.SCN7) . KOH 7 HSS
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3 3600. : HSS
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0.998 0.
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2.4.2
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17 HSS . . (RSD) 1.5%
Table 1 Linear equations correlation coefficients (r) RSD 1.1% ~3. 2%( 2)
linear ranges and limits of detection ( LOD) of 7-10
7 heat stable salt anions °
Linear Linear LOD
Analyte HT(?I r range/ (S/N=3)/ .
cquation (mg/L) (mg/L)
C,H;00~ Y =3.7337X +0.0084 0.9988 1.13 -56.5 0.2 A A
HCOO~ Y =8.8313X +0.0748 0.9989 0.81 -40.5 0.1 °
Cl- Y =10.5322X +0.0428 0.9998 0.35-17.5 0.1 1CS3000 o
S0;~ Y =21.7303X +0.1001 0.9997 0.98 -49.0 0.1
C,03" Y =7.4365X +0.0953 0.9980 0.88 —44.0 0.1
S,0%" Y =20.6778X +0.0535 0.9994 1.12 -56.0 0.1 °
SCN "~ Y =9.4100X -0.1009 0.9989 0.58 -29.0 0.1
Y: the peak area of analyte pS * min; X: the mass concentra—
tion of analyte mg/L.
(2. 95%
7 HSS 7 RSD
0.1 mmol/L. 4%,
2
Table 2 Repeatabilities and reproducibilities ( RSD of the peak area n =10) of the method %
Laboratory C,H;00 " HCOO - cl- S03- C,03%" S,03° SCN -
Ours 2.8 3.2 1.6 1.1 3.1 2.4 1.2
Zhejiang University 2.5 1.7 1.6 1.6 1.1 1.0 2.1
Hunan University 2.1 1.1 1.6 1.2 3.8 0.6 2.4
2.4.3 80. 0% ~ 100. 3%
80%-100% 2.5
120% 3 2.5.1
HHS
3 . 3 7 HSS 10 8
3 3 1
Table 3 Recoveries of the analytes spiked in a sample HSS 4 .
Background/  Added/ Found/  Recovery/
Analyte
nalyte (me/L) (mg/l)  (mg/L) % Dow MDEA HSS
C,H,00 " 856.0 600.0  1353.0 82.8 4 HSS
856.0 750.0 1456.3 80.0 R C,H,00 .
856.0 900.0 1642.3 87.4 _ ,_
HCOO0 ~ 519.5 360.0 874 98.5 HCOO C,0,
519.5 450.0 950 95.7 . C,0;"
519.5 540.0 1035 95.5 2-
3 C,0? 196% ~
Cl~ 66.3 40.0 103 91.8 ).
66.3 50.0 112.2 91.8 277%. C,0;
66.3 60.0 126.1 99.7
SO%’ 301.5 220.0 493.2 87.1
301.5 275.0 537.6 85.8
301.5 330.0 587.9 86.8 °
C,03" 198.5 160.0 327.5 80.6 HSS
198.5 200.0 399.1 100.3 HSS HSS
198.5 240.0 411.6 88.8
S,03" 161.8 144.0 297.2 94.0 10 ~20
161.8 180.0 331.3 94.2 HSS ; HSS
161.8 216.0 368.4 95.6 - 2- -
Cl".C,02~  SCN
SCN ™ ND 20.0 19.5 97.5
ND 30.0 29.7 99.0
ND 40.0 39.0 97.5 . 1

ND: not found.
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4 HSS (n=3)
Table 4 Concentration of heat stable salts in alkanolamine solutions from desulphurization devices (r =3) mg/L
Device C,H,00 " HCOO - cl- S03%- C,02%" S,03° SCN - HSS
A 1000.0 +8.7 478.7 +4.4 52.9£3.7 134.9 0.1 50.3£0.9 158.6+4.8 - 1881.7 +6.3
B 841.2 +21.9 592.2+2.5 89.9+2.2 464.7+3.1 142.0+0.9 109.3+1.2 - 2205.7 £33.6
C 644.2 +0.6 266.2+1.8 33.6+0.5  157.6 +0.1 6.0+0.7 218.1%3.7 - 1329.5 +3.7
D 583.0+1.2 327.4+1.7 19.3£0.4 138.9+3.8 82.0+5.4 249.8+2.3 - 1237.0 0.6
E 447.3 £0.6 94.4+0.4 276.9+0.4 8.7+1.5 56.4+3.2  477.8 £23.9 - 1260.5 +29.1
F 1612.5+6.4 1116.1+4.0 163.9x0.9 448.9+0.9 490.7 +1.2 10.1 £0.1 - 3814.5+7.5
G 1350.9 £7.9 528.3+3.9 63.5+0.6 616.5+0.2 694.0=+0.2 18.1 0.2 - 3223.2 +11.8
H 1323.7 £0.9 244.6 +3.7 61.3+£0.3 309.3+0.4 536.0x0.6 6.3+0.7 - 2476.9 +4.3
I 3778 11 2517 £21 5885 +15 134 £5 2949 +13 1854 £16 17226 £231 34344 +495
J 4052 £13 2535 +12 10965 +78 151 £3 3137 £11 1284 +5 14459 +123 36585 +402
K 8413 +16 1883 +6 10133 +112 415 £2 378 £10 383 8366 +56 29549 +121
L 1145 +4 431 £3 26 £2 1385 +7 505 £5 4107 £12 586 +13 8186 21
Recommended 1000 500 500 500 250 1000 1000 5000
value 7

Devices A —H were from natural-gas purification plants

devices A —H were diluted 100fold

I -K from oil refineries
the samples from devices I - L were diluted 10004old. -:
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Fig. 2 Continuous monitoring HSS concentrations
in a natural gas purification plant for 15 d

and L from a coal-o-oil plant. The samples from

not found.
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