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Rapid determination of sulfate in WPA by ICP-AES method
AN Liuba
(Yunnan Phosphate Group Co., Ltd., Kunming 650600, China)

Abstract: An inductively coupled plasma atomic emission spectrometry (ICP-AES) method is developed for the

rapid and accurate determination of sulfate in WPA. The phosphoric acid samples are dissolved by nitric acid,
control the acidity of the solution, the detection limit of the method is 0.065 7 pg/ml at 180.731 nm, the correlation
coefficient is 0.999 0, the recovery rate is 94.51%-104.61%, and the relative standard deviation is 1.44%, the

results are consist with gravimetric method. This method is rapid and simple, the result has high accuracy and

good precision.
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spectroscopy (ICP-AES)
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Table 1 Concentration of standard curve solution pg/ml
FEasl p(S)  p(S0) T p(s)  p(S07)
=H 0 0 FrifE3 40.000 119.825

FRIEL 4.000 11.983 FrifE 4 60.000 179.738

FrifE2 20.000 59.913 FRifE S 80.000 239.650

14 HHa

FREUTE A B FE S S BRI 1 ¢ N 2
0.0002 g) F 100 mLEERRH, SIIA 10 mL ARV K
(1+1), B FARE R EIN 20 min, BWHEE
M, R Z 250 mLAA R, KRB 225,
A, TRbuk, FE, (R A s ot A
1.5 £RiHE

TR & a4 (1) 5

. (pi—p2)x250 mL
2- ¥ FeEe
w80 = 000 x 1 000

K oy — PR SO BT RWE , we/mlL;

x100% (1)

P 25 VTP SO IR, pg/mL;
m AR, o

PATIE G5 R A X 22 EIY <0.20%, I 5E 45 2R
FPPATIE S R AR EFRIR
2 ZER5WHE
2.1 A ERE K Lk

RSN B 1 AT P HEEA B T 0 3% T R B % 3
SR (BKAH14 180.731, 182.034, 182.624
nm) PEFTORIGE o R4S PR X B TG R b A
LB E , USRI RIAL bR, XRDE
R A AR, bl g (WER2) . IF
XPARAEMAR AT UL, Rk 22/ . AHOCREL
R A R ik 2. iR 2 al g, FEd
180.731 nm If, Aruifi2edm/ . HRREER K,
IEERRIE K 180.731 nm AE R 43 #Ti 2k

R2 MAREKSRERBREEXR
Table 2 Relationship between wavelength of sulfur and
linear of standard curve

Friffi 22/ GBS

PN

R st - LA I

180.731 1.852 0.999 6 y=17.292x-5.161 3
182.034 2.514 0.999 3 y=17.546x-39.331
182.624 3.488 0.998 7 y=17.638x-37.246

2.2 BRBAE

BT B R S B RR AR i, RE S TSR Y R
BE . B MR K 1R TR | AR AR
S S HOEE R L AR . B LMRFL B
2%. 5%. 10%. 20%MIERE A, 11K 180.731

nm4Ab, BEME AR, FRLK3 HER3IATH,
PRBU 8 29% 1) HCLAY 5T b SO YA R AR, (AR
5355 10% 1 20% 5 HCLA 5T SO 7 45 5 i 1=
PRFR 23 %50 5% 19 HCL Ay 52 b SO 52 45 R B W)
B PRI S % I ER IR A o
R3 FEEHBREE TGP SO MELER
Table 3 Determination results of SO, in samples with

different hydrochloric acid acidity

CiRTiecs AAAFNBERFRA 5T U E (0 (S0 /%
WEA (S0 1% 2% 5% 10% 20%
2.85 2.33 2.84 2.98 3.15

2.3 HHFFTHAEBAEK

WAL TV SBAC BB IR . VR 4R B IR . B0 SRR
FRFE b SO F R FHE B E, w(S05) 7
2.0% ~3.5% . HAEIZ D7 bR i i A oAk
B S Ao A ot iV 1 o i vk B ZE AR 1E 3 (119.825
wg/ml) ZEA7, TEFRAE2 (59.913 we/ml) ShpifE4
(179.738 wg/mL) ZIMIE, L, #hEBiRre s FR
FERE M1 g, R BBk 250, A3 A 250
mL, FFIAER P (SO) 7680 ~ 140 pwg/ml.
24 FEaGKE R

TR U 70 2 1 £ 25 U 10.00 mL F A [] 19
250 mL & A, 28 mLALZLalihme , ik E
75, MW (S0 ) Ky 119.825 we/mL, 1EH K
180.731 nm &b, FRME 129K, 45RILFKs, HE
4R, R BRI, S 0.065 7 wg/mL.

4 EFRFAEYWEPSOMELR., HHIR

Table 4 Determination results and detection limits of

SO, in national reference materials pg/mL
R p(SO5)  ~FIER p(SO7)  FpiEfZE A HiER
119.825 119.831 0.0219  0.0657

2.5 FRKRMBTEHE

FE bR T 2 T R B ) i sl (SOS)
4 239.650 pg/ml J5 , BCiilp (SO) & 479.302 .
958.603 . 1 917.206. 3 834.412 wg/mL B b5 UE 7%
W, VMATR 5% HCL A 5, 7EJK 180.731
nm AL, FEEIE 3WBCEAE, DB R AR
AEFR, X IE YOS o BEAE S AR AR, 2l bR
Mgk (W 5). WL i il il 2 iy AH OC R AL,
b5 TR 2R W SO i iy JiT i vk R 3 834.412
peg/mLA}, R*40.9989, /~F0.9990. ik, SO
1 180.731 nm &b (1) Ze 14 5 Fil 24 0.065 7 ~ 1 917.206
pe/mLo IRV VR FP B R AR ) o e ok R o
TR, ATURE G R FRAE T e G AR B
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Table 5 Linear of standard curve

K8 BEEXRLER

Table 8 Determination results of precision experiment

g bRl p(SQf’)/ ?E‘fil{lUﬂ )r‘ﬁ?‘é
(pg-mL™) ik AL
1 0~479.302 y=17.926x-30.278 0.999 6
2 0~ 958.603 y=19.767x-204.48 0.999 1
3 0~1917.206 y=23.546x-583.36 0.999 0
4 0~3834.412 y=37.652x-2 004.00 0.998 9

UM WSO % w(S07) Rkl MM

Fhi 7 1 2 3 4 5 6 V% E% WE%w
JBSBENR 3.44 3.46 348 336 344 338 343 00469 137
WedRBERR 323 3.15 324 320 322 318 323 00447 138
IR 215 2.18 2.16 2.10 2.15 220 216 00341  1.58

2.6 FiEMGEHE
N T BEIZIT R AR, R AR A 2 R0 3
FHICP-AES )57k, FEMK 180.731 nm Ak, 43 lifi4 7
3UCIIE, S5RIFK6. N6 nTH, MIEME ShRIE
EMI A PERY, Tk e LR
F6 EFRFEMRPSOMELER. EHRE
Table 6 Determination results and accuracy of SO, in

national reference materials

2.9 kST LI
BEBEAN R BERRAE A, 3 AR A ICP-AES I 5
R E SO & i, 45RILFE9, HFEI WA,
ICP-AES & N (5 vk a5 A &, Ll
EMEER
9 AEFEHERITLE

Table 9 Comparison of results by different methods

FRZ p(SO) 3YME p(SO) AEXT 15
SEBRE/ (g mL) FHE/ (g - mL™) 1%
59913 59.931 0.03
119.825 119.840 -0.01

2.7 Fikthenk &

FREUBE IR . VeAEWEIR . ZEHUBEIRFE Th 45—
0y, ¥ 1AV T RE AR AL IS, AR 180.731
nm AL BSPATINE 3, [R]E R REINRE S R4 T i el
WCSERS, s A REERIR L 0.5 ~ 2.015%, JINA
T EARERE S 10.00 mL, SO FREH 29 956.40
pg, MBS ILFE T, MRTAIHL, bR R
94.51% ~ 104.61%, VLB 7 I R AT 5

R EHEIRER

Table 7 Determination results of accuracy experiment

BE AR %i}ﬂﬂijﬁ?&ﬂh ﬁVu)r‘/i’i ﬁu)r‘/i}ﬁ{miﬁ ALk
m(BRERE ) /ng  m(SO ) /wg  m(SO7 ) /pg &%
SR 34 400.00 29 956.40 64808.16  101.51
34 600.00 6593841  104.61
35 200.00 63 694.01 95.12
WeARTR 32300.00 29 956.40 62401.97  100.49
32 600.00 60910.87 94.51
32200.00 62 005.03 99.49
IR 21 500.00 29 956.40 5278579  104.44
22 000.00 51 570.90 98.71
21 900.00 50 612.81 95.85

2.8 FiktIHEE

flF ICP-AES Jrik, 7EJ%K 180.731 nm4b, X
ANTFEFE S EATIE 6 vk, Mg R %8, ks
AL, NIRRT E R ZE 8 0.041 9% . F-HAIHEXT
FrRIFE 25 8 1.44% , 15083 07 15 D0 2 B R A i
SO 45 FL i A PE R IR LT, RS R .

Ea AR 5w (S0 1% sawif HINT
E ICP-AES Eiarik ZA8/% RE/%
SRR 3.42 3.39 0.03 0.88
3.21 3.17 0.04 1.26
3.25 3.27 -0.02 -0.61
WeaRBER 3.24 3.28 -0.04 -122
3.10 3.07 0.03 0.98
2.96 3.00 -0.04 -1.33
ERRE TR 225 228 -0.03 -1.32
2.18 2.20 -0.02 -0.91
2.34 231 0.03 1.30
3 i

A S5 ] ICP-AES 32 PR 3 ) 2 9 15 B e
SO i, VEHMAHTIEL R 180.731 nm, %5k
ARG HE R 4 0.065 7 we/mL. K125 B T o brd:
FER RS TR R h SO S, ik
AR Bk O 22 4 1.44% , Jinds 1R R 94.51% ~
104.61% , &M ¥E N 0.065 7 ~1 917.206 wg/mL,
MEESERLML TR EEER . 2 AR
HIALPRIET R, HERRRE S, HIIMELE, (HASHEYE .
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