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Fig. 2 Stability of the K measuring instruments tested for 3 h
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Fig. 3 Effect of inorganic acids on K determination with the instruments
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Fig. 4 Effect of coexistent ions on potassium determination with the instruments



124 + bt

¥

50 &

2.5 HWAMUFHEERELLR

XS 038 75 AR 2 E W SR AR B AT AR
A CHE AR oA =7 A R, ICP i T
W S 6 v (BB 249 70 T3 ~ 80 J7 oG , 18 11 i 1A
GRS L R (4 h ) L A8 E
BTN N BT ERAE S g, T BRI S B B
A JAS 1, B 9% 4 A BIR 1 v /DN 250 A ol R B AS i 3K
FR B il R 26 . H ICP AT [R] B 22 T 2 A
FHP(H 55 s A7) GEE T E KA RN Z TR
ffo AAS [} SE ALY B 20 T3 o0, I RE o AR
FH CoH, R SR Ak B s BB Y 5 5] i
Y, Bl N B AT 84 ORI 8 A AR A TR
T ICP, AAS HE BRI, 25 15 s A~ 7' HAK R
REM B — Fh o &R, 17 D oC 3 A8 3 e 75 O 4 AT
AL, BEAT Z I S, 3 AE I T 45 AR UCECRT )R]
131z B A I, FP(M410) Al FP(HG-5) iX
Y55 00 R G B T I SE AR B IR, B B o 0l R
4.2 UM 1.2 300, H il T4 AF B iy 5, 52 0E N
[0 2 v TR 1L e O o 1 = S = 2 -
(15 s A~70) JHAT FE D, R 0 7 B 22 00 o il 1

3 4 g

AHIF G X L A 5 B T ORI A (ICP) (R T
W 53066 BE T (AAS) (3858 ok 4 O iE 11 (FP-M410
L) FUHEER A AR 09 KM G BE T (FP-HG-5 #Y) 46 JL A
B FFI0 B S B RG R BR L M Y LR T DA
KB FHeae % 05 1 vk RE AT T AR, A5 R,
ICP 4 A6t BR A% =, AAS B 1%, FP (M410) #1 FP
(HG-5) J&H, ICP AAS FP(M410) f1 FP(HG-5) [
2P B 43 50 1 000.3,100 fil 60 mg L7
DU A BT T AR 7 /N B R R AR B Y R 2 RN
W S, o bR T4 g 1 K/NIBF S FP(HG-
5) >ICP >FP(M410) > AAS, #i &t T W 5 J1 K/
7 FP(HG-5) >FP(M410) > ICP > AAS,

254 LA DU b AU 1 T 4 1 BE T, ICP ) 4
SRR R 2R R I B, B A T ORI R e B £ R
JCE I 0 RE A, H ARG S BR Rl A T A
FEah i R 5 2 T, W B AN, 8
BUA IR s AAS UEAG Hh B R A, e Tk Bk,
PG HUT AR S mG a0 AR N MR R AT BRI
AT B L S AR R, B S 2 AR T TR, W
BN GURAE 18 E A OOR T ICP, RiE F R4t

SRR A B AR 5410 BT R OIE BE T AR HE BR A,
BARTE, A Z A RAL, AT AR AR o X P AR Y
FOREFEARIM AL, 5 B, i 8 AR, H 5 %2
T, HAR AL T ICP, HUAE XS F 0 &K AT I 4
HG-5 U JOHE 6 B2 th BRAG, A5 8 PE e 4, 2tk
i i EL PR Eh 1 A BB ) B0, 18 B AR B AR
Dy A R B FORS R A AR .

2 % x #f

[1] LeiF, QinZ, Song H H, et al. Development of high-accuracy
detector for measuring *°K. IMP & HIRFL Annual Report,
2010, 00 85—86

(2] B2 000 B B AR B in T BUIR. o [ 7 H AR 4l , 2008,
21. 203. Liang Z. The analysis technology of potassium and their
application status (In Chinese). China High Technology Enter-
prises, 2008, 21 203

[3] W%k, Wi, OO0 AR 4 o o v B0 5 5 5 vk A it
LRUL T, 2002, 28(4) : 46—47. Si X B, Gao Y L. Develop-
ment on potassium tetra-phenylborate gravimetry (In Chinese).
Anhui Chemical Engineering, 2002, 28(4) . 46—47

(4] WD, F¥EE, D BEAEREYE D K0 FEK
DE . HBRERF . op [ M BT R 2 2% 4k, 2005, 30(3) : 343—
346. Miao S D, Wang Y B, Ma H W. Determination of K, O in
high potassium aluminosilicate by tetraphenylborate gravimetry
(In Chinese). Earth Science: Journal of China University of Ge-
osciences, 2005, 30(3) : 343—346

[5] ®mzle, A2eds, e, 5. U262 5A o vk 0 S Ak
PR B SRR E AT E SRt e it &, 2003,
12(2): 10—12. Gao Y L, Si X B, Liu Y, et al. Evaluation of
the uncertainty of measurement in the determination of potassium
content in potassium chloride by sodium tetraphenylborate gravi-
metric method (In Chinese). Chemical Analysis and Meterage,
2003, 12(2): 10—12

[ 6] Bk, Zegbbk. OGR4 DU 6 e k) KA
L AR BT, VL PG ARl B, 2000(5) : 26—28. Zhang D L, Zuo J
L. Contrast analysis on determination of inorganic element K with
Flame Photometer and Sodium Tetraphenylboron (In Chinese ).
Jiangxi Forestry Science and Technology, 2000(5) : 26—28

[ 7] MkSENE, AR . GEM3000 1AL 5 AFT-300 A fif 5 484G
AT AN E RS . T ER & Tl A4k, 2011, 28(6) .
628—629. Lin R Q, Shao H W. Comparative analysis of the
blood potassium and sodium determined with GEM 3000 and
AFT-300 (In Chinese). Chinese Medical Journal of Metallurgical
Industry, 2011, 28(6) : 628—629

[ 8] ZmR, RETE. MBS HT OO 358 bR BN IE 15 b5 o R
HRMTI. B ES 5K, 2011, 8(12): 1416—1418.
Li Y F, Zhu X H. The research on electrolyte analyzer potassium
slope calibration, calibration corrections and the choice of stand-
ard fluid (In Chinese). Laboratory Medicine and Clinic, 2011,
8(12): 1416—1418

(9] EWEH, TR S E T Wk 5 B0 B L A B I 5



2 3

MR AN ) A I B R R A R B 5T 125

[10]

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

W AR R BB, 2010(4) : 153—155. Wang X L, Zhang Y L.
Research on K, Na in coal ash by Flame Atomic Absorption
Spectrophotometry ( In Chinese ). Shandong Coal Science and
Technology, 2010(4) : 153—155

TREEAE, M. SO R T OB I E R A K i B 4
Y. AT, 2009, 29(12) : 66—68. Zhang G H, Li C
W. Determination of potassium, sodium, zinc and lead in de-
dusting ash by flame atomic absorption spectrometry ( In Chi-
nese). Metallurgical Analysis, 2009, 29(12) . 66—68
B RO S AR KR R B AR, 2007,
13(2): 6—8. Zhang Y X. Probe into the actuality about develop-
ment of AAS (In Chinese). Modern Instruments, 2007, 13(2):
6—8

b, FBF, B KO BT G 3% 2 s K 4 b e
. 4 4rHr, 2007, 27(11) : 72—74. Wang W, Wang H N,
Ma X H. Determination of potassium and sodium in feldspar by
flame atomic absorption spectrometry (In Chinese). Metallurgi-
cal Analysis, 2007, 27(11): 72—74

FokHE, RWE, @R, S5 8 TR R v A E
e S A B W) B R . B, 2007, 39(2): 231—
237. Wang HY, Zhu S G, Zhou J M, et al. Accurate quantifi-
cation of variation of available K in soil with NaBPh, extration
method (In Chinese). Soils, 2007, 39(2) . 231—237
BB, R ORI TR TN E A 2P R ALl T
FLU, 2010(8) : 21—22, 33. Xiao Z F, Zhao X M. Determi-
nation of content of potassium in ‘ Dongzao’ jujube-leaf tea by
flame photometry (In Chinese). Chemical Engineer, 2010(8) .
21—22, 33

EEL, KL, WIS KOO Lk R E R LK R
BER g i HEBIIMYE 2 Be Al . FARBRA R, 2007, 6(1)
61—63. Wang B L, Zhang A L, Xu K R. Determination of con-
tent of kalium and natrium in common fruits by Flame Amtomic
Emission Spectro-phtometry ( In Chinese). Journal of Huaiyin
Teachers College: Natural Science Edition, 2007, 6 (1):
61—63

XL, XU, 255, %. CCD-ICP-AES N3 ik [A] i Il 1 fb
BEH 12 Fif FIoUR. Mg &, 2007, 26 (6) : 29—32.
Liu HZ, Liu L, Li X, et al. Determination of 12 toxic elements
in fertilizers by CCD-ICP-AES (In Chinese). Journal of Chinese
Journal of Analysis Laboratory, 2007, 26(6) : 29—32

BV, ZHER. 1CP-AES [a] whHesd il i &2 1R AT R 8 K
PE®E. Gk S 4 ,2010, 27(6) ; 2449—2451. Lu X Y, Peng Q
7. Simultaneous rapid determination of potassium and water-solu-
ble phosphorus in compound fertilizers by ICP-AES (In Chinese).
Chinese Journal of Spectroscopy Laboratory, 2010, 27 (6):
2449—2451

WL, XBIA], ARSCl. 1CP S vk I a2 52 1R NE KL v B A
AR SR VIR B, 2006, 22(Z1) : 435—436.
Huang Y F, Deng W L, Lin W Y. Determination of potassium
and available phosphorus content in compound fertilizers by 1CP-
AES (In Chinese). Journal of Guangxi Academy of Sciences,
2006, 22(7Z1) ; 435—436

XPRYE, #HEAE, FbEn, 5. LIEORE S TR T R

[20]

[21]

[22]

(23]

[24]

[25]

[27]

(28]

Dk R R AR PR B BS BE L BR L BR LB
B il sLE6E, 2006, 23(4) . 887—889. Liu Z B, Dong Y
7, Zhou X Y, et al. Determination of potassium, sodium, calci-
um, magnesium, phosphorus, iron, zinc, copper and lead in ap-
ple juice concentrated by ICP-AES (In Chinese). Chinese Jour-
nal of Spectroscopy Laboratory, 2006, 23(4) : 887—889
XMESC, X, A A G A B TR R TR SO0
eIl A A S R T N =R - N = A R = B o VT
2009, 29(9) : 26—30. Liu X W, Liu J, Deng L J. Determina-
tion of potassium oxide, sodium oxide, and zinc oxide in blast fur-
nace burden by inductively coupled plasma-atomic emission spec-
trometry (In Chinese). Metallurgical Analysis, 2009, 29(9):
26—30

i, B, EEA, S LGRS SR TR R S OE R
[ g 30 4 v G R B BE AN BRAGAR . b
W, 2007, 43(6) : 465—467. Zhang L, Zhao S C, Wang C Z,
et al. Simultaneous determination of Ca Cu Fe K Mg Mn Na Zn
and P in the milk powder by Inductively Coupled Plasma-Atomic
Emission Spectrometry ( In Chinese ). Physical Testing and
Chemical Analysis: Part B Chemical Analysis, 2007, 43 (6)
465—467

D, SR, X T B v A K P b R 0 Ty
Wi B AR, 2006, 37(3) : 620—621. Mal, Guo L
N, Liu X Z. Comparation of the measurement methods of availa-
ble phosphorus and potassium in calcareous soil of Shanxi (In
Chinese). Chinese Journal of Soil Science, 2006, 37 (3):
620—621

B . MR HT. 4. db st T ER O A,
2005: 99. Bao S D. Soil agro-chemistrical analysis ( In Chi-
nese). 4th ed. Beijing: China Agriculture Press, 2005: 99

2R 0. B W S O (AR 5 R T T A PR AR T v
BFge. SR B F, 2009 (22) : 358—359. Li H F. Study
on fast evaluation of emission spectrometer in instrument function
by range statistics method ( In Chinese). Modern Agricultural
Sciences and Technology, 2009 (22) ;. 358—359
SR PRR A, E2 S s A B T AR A S A
REIFAr. BRALARSR . k240 0F, 2004, 40(5) : 305—310. Wu
X X, Chen T Y, Wang A B. Appraisal of performances of the
axial-view 1CP-Atomic Emission Spectrometer as compared with
the side-view ICP-Atomic Emission Spectrometer (In Chinese).
Physical Testing and Chemical Analysis; Part B Chemical Analy-
sis, 2004, 40(5) : 305—310

TRIRZR SR DE , M 2030 . SR NEORE P 80 5 o A9 M D' BE T T
. ZELT, 2011, 38(1):39—41. Shen Z R, Zhang X B,
He H L. Flame Spectrometric method for determination of potas-
sium in fertilizers (In Chinese). Yunnan Chemical Technology,
2011, 38(1): 39—41

EUR, BER, RS, SF. JOME R IR OL I RS B I 2 A HE
B A AL TR S 4T I ,2004(2) : 36—38. Wang M
Z, Xue L, Zhou H, et al. Accurate determination of potassium
fertilizer by flame emission spectrometry ( In Chinese). Journal of
Instrumentation and Analysis Monitoring, 2004 (2) : 36—38

Soge e

L, HAR . BRI ICP-OES ¥ [ i il 52 4 e vh 2



126

+ b

2,
=2

Bl 50 %

[30]

[31]

[32]

[33]

[34]

FIAE. dE 5 AR, 2009(3) : 79—81. Peng J R, Gan
Z Y. ICP-OES simultaneous determination of total potassium and
phosphorous in soils by microwave digestion of samples (In Chi-
nese). Soil and Fertilizer Sciences in China, 2009(3) ; 79—81
L. JET WA 6 0 BE T A R O i R AR S A
ik, 2005, 14 (3): 2266—2268. Huang H. Quality testing of
Atomic Absorption Spectrophotometers (In Chinese). Fujian A-
nalysis & Testing, 2005, 14(3) : 2266—2268

KR R S SO O B AR E B Y IR R T i A g
Wiit4E, 1999, 8(2): 21—22. Zhang G M. Reasons for affect-
ing the stability of Flame Photometer and their solutions (In Chi-
nese). Chemical Analysis and Meterage, 1999, 8(2) . 21—22
SR R 5 R S 0 SR R E P LR R R R R i
Y Azhik, 2001(3) : 40—41. Gong G S. Foctors affecting the
stability of high-precision measuring instruments (In Chinese).
Precise Manufacturing & Automation, 2001(3) : 40—41
VATHF. FETRL IO Rt (e Tolk A,
2005: 114. Xin R X. Plasma emission spectrometry ( In Chi-
nese). Beijing: Chemical Industry Press, 2005 114

JBBCUETT . OB BE 23 AT v T AR il 2 i AT - B R A R G RN
TN L2240 BHFFRE, 2004, 24(5) : 63—66. Yin H Q.
A discussion on work curve deviate the law of lambert-beer in the
spectrum analysis ( In Chinese ). Journal of Qinghai Junior
Teachers College: Education Science, 2004, 24(5): 63—66
FACKE. FE T WO SEIE S A, st AbsE Tl R,
2005 155—156. Xin R X. Plasma emission spectrometry ( In

[35]

[37]

[38]

Chinese) . Beijing: Chemical Industry Press, 2005.: 155—159
WEEGA. ST WO 2 E A PR TR, 6
LU, 2008, 25(5) : 816—818. Teng R J. Determination of
microelements in lily by FAAS (In Chinese). Chinese Journal of
Spectroscopy Laboratory, 2008, 25(5) : 816—818

EF, RN T Tk M S D E B S R B VBRI HR.
TP Toll o S R B A 24 4R, 2003, 18 (1) : 47—48. Wang
P, Xu G. Using the method of Atom Absorption to continuously
measure such trace elements as magnesium, iron, lead, cadmium
in zinc alloy (In Chinese). Journal of Chonggng Polytechnic Col-
lege, 2003, 18(1): 47—48

BARE, S5O0 JET WO I B 7R BRI S A R A L
Jemt: hE B RN E AL, 1988 Wei 'S, Qi W Q. Atomic
Absorption Spectrometry and its application in environmental a-
nalysis (In Chinese ). Beijing: China Environmental Science
Press, 1988

FRARAE, TOKER. T WO 20 b A2 T 90 B L BR 7
IRERIR. PPN R B2 2, 2004, 26(2) : 30—32. Yin
B H, Ding Y X. A survey of chemical interference among the At-
om Absorbing Spectral analysis and its dispelling method (In Chi-
nese). Journal of Heze Teachers College, 2004, 26(2) ; 30—32
BEEEHE, PP L R ST S e 1 ) R S ) A o T Ak
TPk R R, ik S g s, 2011, 28(4) : 1731—1734.
Xue Y H, Sun Z G. Progress of pretreatment method for determi-
nation of calcium in samples by FAAS (In Chinese). Chinese

Journal of Spectroscopy Laboratory, 2011, 28(4) . 1731—1734

COMPARISON BETWEEN DIFFERENT INSTRUMENTS
IN POTASSIUM DETERMINATION PERFORMANCE

Wang Jing Wang Huoyan'

(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

Abstract

Zhou Jianmin

Chen Xiaoqin Du Changwen

210008, China)

To determine potassium, there is a variety of instruments available for use, but they are quite different in

working principles, performance, advantage and shortcoming. In this study, comparison was made between Inductively
Coupled Plasma Spectrometer (ICP) , Atomic Absorption Spectrometer ( AAS) , M410 Flame Photometer ( FP-M410) and
HG-5 Flame Photometer ( FP-HG-5) in detection limit, linear range, stability and interference resistance of potassium de-
termination. Results show that the detection limit was 0.16 mg L ™' for ICP, 0.002 mg L' for AAS, 0.005 mg L' for
FP-M410 and 0.007 mg L ™' for FP-HG-5, and the maximum linear range 1 000, 3, 100 and 60 mg L', respectively.
Their acid interference resistance followed an order of FP-HG-5 > ICP > FP-M410 > AAS, while their salt interference

resistance did an order of FP(HG-5) > FP(M410) > ICP > AAS, which was subject to some variation with the type and

concentration of the salt. The comprehensive comparison reveals that ICP is suitable for determination of K relatively high

in concentration and a variety of other elements simultaneously, but the cost of its operation for potassium measurement a-

lone is relatively high; AAS is suitable for determination of K relatively low in concentration with a narrow linear range,
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but the addition of Sr and dilution of high K solution may reduce its efficiency, and moreover its operation cost is also
quite high; FP-M410 is easy to operate and low in cost, but susceptible to interference and hence low in stability ; and FP-
HG-5, with Li internal standard is low in detection limit, good in stability, proper in linear range and high in resistance to
the interference of acids or salts, which suggests that FP-HG-5 is the first choice for accurate determination of potassium.

Key words Potassium; Flame Photometer ( FP); Inductively Coupled Plasma Spectrometry ( ICP); Atomic Ab-

sorption Spectrometer ( AAS)
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