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Determination of Four Impurity Anions in Agricultural
Ammonium Sulfate by Ion Chromatography

LIU Shuang,ZHANG Juan” ,XU Nan,FAN Shujie, XU Jiyuan,SUN Wendan, YIN Chang
(Shandong Institute of Product Quality Inspection . Jinan,Shandong 250100 ,China)

Abstract A method for the analysis of fluorine, chlorine, bromine and thiocyanate in agricultural
ammonium sulfate by ion chromatography was established. The samples were extracted by water, and
purified by Ba ion column,then detected by ion chromatography. There is a linear relationship between the
concentration of four anions and the peak area,the correlation coefficient r>>0. 999, the recovery rate was
80.2%—112% ,and the precision (RSD) was 0.25%—9.1% . When the sample weight is 0.1 g, the
detection limit of fluorine and chlorine is 10 mg/kg,and that of bromine and thiocyanate is 20 mg/kg. The
method is simple, fast and reproducible, and recovery can meet the requirements of analysis. This method
can be applied to the detection of impurity anions in agricultural ammonium sulfate.
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AR ER SR AR T . AT R T
ison SRS | 5P SNVNS -S4 NN/ T AN B
(1 R T PR ™ K A A v e B S T 3R
B 6 SR Y 2 S BT N @A U
20 3 B — 5 A A s AL b RO
FBAE 1 ~535 mg/kg L A b HEPR IR R B T
1 - A AT REXS AR AR W0 A T 5 2 R TR R B
KT 5 mg/L i 0 A8 4 0 HOR AR AR i & 7 A e
E L L R AR BRSP4
S ST AR PR T 24 R B 1 (R A 7 v AR b B

AT = P 205 BH 2 5 1 s 00 7 32 41 38 880
3, 5 A I O v AL AR Al e N A OOt
PR B AR L L VE R A TR R B P
BT AR I AT T AT 4 L R AR E GB/ T 29400
2012 HRLRE T AL A B B 1 1 1 G AR I T 3
{FCZ AR M rb 0 B 1R B 1) i A B 95 S 68 WA A . ELASE
W R SIA LA 5 ik A A E 0 JE
TEAR] A PREE BB T ORI T Ik L O AR TR R £
BA B o A R AR

1 SCIGER4y

1.1 FEMNESKH

ICS-3000 # T 4% (3¢ H P8k Kt /R B A
BN BCAT A 2h it e 2% L 2SI 3 b Uk T & A A
%0 L A 2§ 45) L TonPac AS-19 (4354 Ba B 1
I mL, M ARE R 2.0~2. 2 meq/mL) , #8H Jf
RRY % 1R N O N

TR URR SR AR HEAE AR (1 000 mg/ L)
Y0y 1 A 0 4 @ B v B RE 2 A Ik v A T
s KR — 2K (18.2 MQ + cm) ,
1.2 NBEITEEG

{78 : TonPac AS-19 4344 (4 mm X 250 mm) ;
FEWR A IR BE - 30 C 5 K I 2% . W S R I AN U .
1. 0 mL/min; #F£E . 200 pL, S5 08086
He i :0~12 min, ZAALHWE N 12 mmol/L;13~
25 min, Z A L H & BN 80 mmol/L ;26 ~30 min,
AL A 12 mmol/L,
1.3 HREBRRES

A3 B B 10. 0 mL J L G TR B R b b v i
WM T 100 mL 28 5, HZK E 45 % 100 mL,
B il 5 e BE A 100 mg/L MR & dr HE W, B T
4 CYKFRTEH .

W VR B b A VR K R R R Ry 0. 1,0, 2,
0.5.1.0.5.0,10.0.20. 0 mg/L BIIR & F5UE THE%

W . ASTRI B B 1 e IEORH RO A 2 P i L At ST s e ot
28 AR B B 1 i A P B0 s oAV RO T LR 1
x1 BREFRKRE

Table 1 Concentrations of standard solutions

oG W) 2 Fr W /(mg+« LD
£ 0.1 0.5 1.0 5.0 10.0
A 0.1 0.5 1.0 5.0 10. 0
R 0.2 1.0 5.0 10.0 20. 0
T R £ 0.2 1.0 5.0 10.0 20. 0

1.4 LBIHE
1.4.1 $2H

FREGRAEEZY 0.1 g CR§ i 2= 0.000 1 @), B F
50 mLERM AP IIKZEI 50 mLES) . S8 ARE
WoBFE R 20 min, iE KA K ER ZEZE.
A HCETE W 10 mL L fEEAE
1.4.2 ¥4k

FH 10 mL 8 4l /K 1% b Ba 8+ i i AE 48 )5 ik
B 10 min, FE5-- A5 B BT Y 10 mL FIE W
GeNBHEA Ba B o U AL L P A A D A RO
it 2 mL/min, FF 2207 2~3 mL,F# 4 6~7 mL
PRL 0. 45 o ZKORH 8RR, VR S o 0 30 AE V5 R

2 HR5S

2.1 {UH|EHMRL

AN TR IR T e B XoF 2 - 1Y) 43 B R B 2 AR AN T
FZ R, WF 5T L3 T 8.12.16.20 mmol/ L A A b4 ik
FEXT 4 BB S 43 B ROR RS2 MR, X 45 vk B 43 i) SR
FHAE FE Yk i 2547 Lo 85 >4 9k Uk W ¥k B2 =16 mmol/ L
LE 5 CL Mo s a2z s 1 £ B s s 24k
VEW B2 S 12 mmol/L B, F~ 5 ClI By 40 B i & s
HEIE R 45, a8 1 A7 B 75 24 9k 0 Wik B2 ol
8 mmol/Li}, 8 F 5 Cl 1940 & 3 4, (3 1§ =
% s Je 4308 5 W R WBOES BR kB2 12 mmol /L,

SR LA L e i 45 3 v Jd B, SCNT 8 - 2 I 5 4%
B W BB, AN B 1 A S5 SCNT 851 f) A il
ROR . BUASHFSEZERAE 12 mmol/ L i3] 1f 1k i ik i
J5 s B 13 min FFAREATEEEEVEDL . 43 HEH T 40,60,
80,90 mmol/ L IRy e 2 6 B e I s Xf SCNT 2 -1l
IS W] o I o U 8 T v s SCINT B 1 I 1y 8 W 1 15
ISR R FE R i) 80 mmol/ L B L 0 i AR AL AN ] L B
LB RE VR A E$E 80 mmol/ L ik VEM . SCN &+
Ml AN 1A R 7 2 I e A A L I e A . et )
BTXT LY o 5 28308 2 B A P IR Y YR 5 O B A ) P TR
B PR HERE S AR RN E 1 A E R .
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Figurel Ion chromatogram of different eluent concentration.
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HT T PR R 2 J50RE b SO, P % v A Il v
23 B TR SRR AR 1 (9 0 DR I A R i A B
il Ba B 1A o U8 R K R R R AR .
W5 Ba B FHM A RN 2. 0~2. 2 meq/mL, 5%
565t i rp 23 008 R A8 T Ba B 1 RE AR e il I
R Al B AR i E AT 0L S5 2R R W] R A Ba B
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SCN™ By 5 » o K an & 2 A2 | R 7w . Jo ik i
T AR B s ff A Ba B8 F AF e 4k 00 FE & 76 4R B
WA 20 min 7545 BE 4k F-F2 . & SCN- 1y I 5 Tt 5%
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Figure 2 Ion chromatogram of sample before and after purification.

2.3 HlLiERRIEE

FeA s Tl A Ba B8 5k iR A R v R Y
ANTE XA b SO Ao 8 AR 8 7= AR s, 2 IR
Ba B 545 19 1 FH UL B, AR O 5 L8 T o Bl R R
1.2.3.4 mL/min i, %7 SO,% (43 JE SR 24 3R
=3 mL/min B, SO, ¥ 5 46 B 0 4 4™ &, i
Bl 3 22 BT 7R s <2 mL/min B, SO,” §JE
FERTHE 28 i 2 B0 G2 AN 5% ) LAt B3 19 0 B 45 51
B3 A AR . TR B i 1 a2 2k g R e A e, 30 ok
PERIZE 2 mL/min DLF AL SOR BRI

2.4 KMFEMEXREMNEHR

BEfi] 0. 1~20 mg/L — R FIA[F] e i 19 5 b
E ARV W i IR S 36 07 VR A R R AT D0 7 e i AR
R GNA AR 6 L 18 3 8 e JEE S A A A AR AT 2 il o 7
AR 2 A5 A5 DA S W i e O B RAR O AR R
it BRSSP =S R b R S T A% B AE R D o B
S5 3 A% A MR L VT X I B0 Rk BE D O v A
BLESH LR 2, ansk 2 s, 4 F B B 5 76 AR B
PR LA 1k o6 AR R AL BE A8 0K 31 S 0 & A
73 B 2K
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Figure 3 Ion chromatogram of samples with different purification rates.
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Table 2 Retention time,linear range, correlation coefficient and detection limit of four anions

[ 25 7 44 {4 B2 5] ] /min LMENEHE/ (mg « L) LT R FREL - K th R/ (mg « kg™ ")
i 4.55 0.1~10 y=1.376 1x—0.012 0.999 2 10
) 6.9 0.1~10 y=0.987 6x+0.196 7 0.999 1 10
W 10. 31 0.2~20 y=0.427 22—0.045 7 0.999 2 20

U R 20. 27 0.2~20 y=0.567 9x—0.063 7 0.999 2 20

2.5 NERTEIH

FREUIERIEE S0 1 6y U ik B2 7K F 10 mg/L Y
B WERE 5 5 o 4 S50 J VA EAT RE S T AL B R AR A
A 2R A S HEAE 6 UK, XN 5 B HEA T I S 4
TR 3 XS AR 22 (RSDOE N 1. 4% ~4. 6%,
Ut I ASCESORG 9% B R4, A A D oK

®3 BEELR
Table 3 Precision test(n=26)

x4 MREYEREBEEIR

Table 4 Standard addition recovery and precision(n=26)

%5 7 4 FK FH R/ (mg- LD RSD/ %
£ 11.12 1.4
=X 11. 10 4.6
bl 10. 22 1.7

i SR 10. 48 2.3

2.6 AEMMIREWEREEEZR

FRIBCRE b 43 0 B AR L s e = AN InKCE A4S
KPER 6 WK, $% 5250 Jr ik HEATRE ST AL L R
TE 8 T8 S5 AR YO A S R AT RN . 3 il AR
LR A R R KT 8 A I R S0 ER i DL R
T - ey O N T By 1 N A R e Ry | N
80. 290~ 112 % » X 5 1 i 22 (RSD) g 0. 25 % ~
9. 1% o i o] i 8BRS % 35 4% B R 43 BT SR
REAS W A2 A 4 2 B 7 il v 4 i 90 B B A

T, e R/ SECE R/ P ECE/ RSD/

(mge+L 1) (mg+L 1) % %

0.5 0.56 112 5.7

i 2.5 2.26 90. 3 0.91

10 8. 44 84. 4 4.3

0.5 0.53 106 9.1

e 2.5 2.46 98.5 0.56

10 9.68 96. 8 8.3

1 0. 86 86. 4 0.25

! 5 4.01 80. 2 4.7

20 18. 88 94. 4 9.1

1 0.91 91.0 0. 62

i UR R 5 4.23 84.7 5.5
20 18. 54 92.7 7.8

2.7 EBREEREN

I AR 3k a8 ST 4 A R 5 95 R0 24 o AR IE K
FLJFORE P2 R K 19 20 A Fik vk A B TR 4 B
HEATARGIN 25 5L WoR , Horh 6 HEUCR: B A AL
BB TR 0.01%~0.1%;11 Lk H & A
W) R T & AE 0.02% ~0. 9% 5 6 HE W 2
A R R R L AR ER R A 0. 220 ~38. 6%, Hip
2 LUK Ak 30 Y0 LA b A A B R B B M T AR
VEYIBErT (4o i & 4 B0 JEORE . U8 I A FH o R 4 i
BErb B AR 2% BT B, B — 220 45 1 R B TR
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