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Table 1 Comparison of sodium content requirements

BRI P R R

7 i R e SRR AR AT IREE AT
GB/T 22668—2008 GB/T 22667—2008
JE-5 PFT—1 PFT—2 PFB—1 PFB—2 PFT—1 PFT—2 PFB—1 PFB—2 PFZ—1 PFZ—2
/% TR TR <0.10 <0.15 <0.05 <0.10 <0.05 <0.10 <0.05 <0.10

1 SEEHR o
1.1 FENSEMEH

PinAAcle900F Y J5i -~ Wz Ui 43 )6 )6 BE 11 ( 35 [
PerkinElmer 2\ ) ,%%ﬁ*ﬁﬁﬁi,ﬁﬁﬁﬁ 0.000 1 g;
HERS B HIIREE 110 °C +£5 °C ;3R E B
1.2 ifF

W (p =1.19 g/mL, 73474l s iR (p = 1. 84
g/mL, /A4l s iR AR (p =1.76 ¢/mL, M4l ; 5
fRE Ry A, TR IR AL B (R, TE 4
afi) s AL (AR, R Al sRIR (1 +1) ; FALEE
WL (100 g/L) 3 FALHEH (25 ¢/L) 51 000 pg/mL

ENRRUETA R (HERAFREL 2. 542 1 g JEAESILEN, LK
Vs, JFA 2 1000 mL 2P, PR B EAR R4,
AR LI IRAE) 530 we/mL SARER I (52
B 15. 0 mL SFRHEA TR 1 000 pg/mL % 500 mL 254
S, KRB ZI B IRAT) 5 SE50 A A B4l
1.3 EWH*E
1301 RIS RE I BE PR SR T

1) 1IR3 HE . Sy 2B SR Dy 1 R A i
AN) Bl (B Y FIFE 0..005 0% ~ 0. 500 0% ) K
I AR RETE I, o e RE T UEKFRET I R BT | IS
PR =0 S AR | AR i, T T AR R
FAGEEERI: , £ A PR B B B A i R 2,

T2 RER A PR BTN B S (B )

Table 2 Sample name and its corresponding sodium content( mass percent ) %
FEEARS S 1P GRIR 2 -RNER  3F-SAAR 4% -JBRMR 5P -RBKMR of -GUBKMR 7Y -BUNRR  8F-JESMR o -BEhMR
e -k Bt Bi- 5 B 1% Bt - - 1% - -
B 0.008 9 0. 056 0.11 0.010 0. 060 0.11 0.029 0.13 0.17

2) FEATEME, FRILO.5 g FEA CREBIZE0.0001 g)
BT 250 mL SR VU LM Bedt A sk iE R, i
A2mL (1 +1) G, HEYIHAEE (0, dksom
Pk BT BT ¥, INA 5 mL #£12,20 mL
KRR NP R HUT 7% 5, A 100 mL
R AS T KRR 208 IR

1.3.2 gaaEERlE

Fe32 3 A BUAM F) 100 mL BRFZS f M Hh O b
5 mL #hWR, KB R 2 IR ), 28 HK %
Bk RREERAE . TR e e B K 589. 6
nm Ak, 25 T- S LKA, I A 1
TR,
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Table 3 Separation of test solution

BhE T S R % S BRI AR/ mLL
0. 0050 ~0. 050 /
0. 050 ~0. 50 10. 00

1.3.3  TAEMMZmZ:Hl

FHR WA 43 BB L 0 mL 1. 00 mL 2. 00 mL,
4.00 mL 6. 00 mL 8. 00 mL .10. 00 mL #MAR#E K T
100 mL ¥BPA R, m AR A 5 mL
R, KRR R R 25 TR AT SR HEVS AN i 5 it
LA (0~3.0) pg/mL, T KIEEF WL TREY
K 589. 6 nm &b, FHZS - ZHe K dE LIK IR
D B W YR, AT R 3 R i Ak s, TR B8 R 90
AsbR 2 TAE RS . T il 2 4 1 AH G R B0 A
/NT0.999,

2 #iR5iTe
2.1 ftFEMBETAIE &R IE

1o AR ST IR B A BB 5 2 BRAE A b () S8
T, B0 GRS X I S A A P A DT R A
CREAY 3 B F . GB/T 22661. 7—2008 Fx i i J2-
FHBR IR EE 36, A Bl B L5 , HER R /K i i
SRR RE T, A ST R FH 22 B i A B 7 v 0
PR A SRR B R i R A7 AT b B, 4% HLR 5 B 58
EURIRESE R K 4,

R4 MR

Table 4 Sample processing condition test

[

EITISTHIEN ;ﬁ;:ﬁ%
JIA 10 mL B2 (1 +1) , BT T P
P10 mL 8RR (1 + 1), IEE I 43 B 4 b=
B 10 mL BREZ (1 + 1) 110 mL FK, B MEIL T 2
JIA 10 mL BRAER (1 + 1) 1 10 mL 282, B MW EiE 1T JE
JIA S mL B 10 mL ToK, B EL+ 7
JIAS mL SR 10 mL £6% , B MR 235 T w

13 4 AL, SR R SRR A A + i SR B Y
Jrid , JCUE S8 St i s BRI A S e A, v SR B
ML SRV , B L il A 1 U S A, D S AR T Ak fige
Az e — A s SR BRI AT (BRI B A A X
X S BEATRITAL B, BEAS (R A 58 S IR ARG 5, B

B AT |, BB B A AR R , 4 R R AR R 5 78
AT BT HR BRI i AR M RV W . H IR TT R AR
F5 1 FiE A 2R 7 0 F UM | JRUBR R B | s 1R
PR A E 25
2.2 TREEXTEHINE BY 50

F T o T A SR P BRI, DR MM 5 7% 8 B TR R
I SE LR A SEM 2 BRSE0 T | TR AN RV B2 A
FRUERS I P A [FHA R B BRIR M 5 mL R1R , 435
s MG RE | B RS Pl 5 SRR 0 4
W7 fR) s 25 3R LR 5

&5 WAL
Table 5 Test of sulfuric acid

EAAR A W R B/ A2 it/ mL
(pg-mL™") 0 0.5 1.0 1.5 2.0
0.5 0.1180 0.1178 0.1177 0.1179 0.1177
1.5 0.3461 0.3458 0.3454 0.3339 0.3330
2.5 0.5638 0.5616 0.5610 0.5607 0.5557

PRSI T, T MR B — b < Sk ER 4 -
< SRS TR - b B S I A R R B R,
P IIE B (0, RS g & Z i T BN, Y
AL A S mL $hAR, 2 2 100 mL, 50 510 2 Hg o
JE S S BRRE S BRE EMIN E R RE i 25 LR 6.

Fz6 mRHREE
Table 6 Test of sulfuric acid

B

H

Fi% F i/ mL 0 0.5 1.0 1.5 2.0

=

[

RS- 0.1467 0.1469 0.1471 0.1473 0.1477

=)

FAkMRA - 0.1614 0.1613 0.1624 0.1609 0.1624

£

H

I

EmREP - 0.4953 0.4972 0.5004 0.4929 0.4946

HH% 5,35 6 nI A1, B LR F LA 3 R ot
JFETCHA S AR Ak, B AR FH o XoF A A 0 2 A A RS ik
5% FEAREA T, RS R AN E R i
072X B FH S B I S — Ak
2.3 EEpIFm
2.3. 1 BRI LS

1 FERAE SRR R B b 1) 5 1N 209% |, 4% RS IG
J5 %, EAR TRV B 1) A A b I AAS [R] ¥ B2 1) b
HEVE T, 25 S R BL A Al 5 sz 25 SR WL 7

FH 7 AL, R S AA I A e X W B (DA R A
A A AR LR A B i 5% , 5 AR /)N, 1 BH 4k 3k
IR NN TC R M e T4, JC SR AL,
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Table 7 Influence of titanium concentration
ENBR IR BRI/ (g L)
(pgemL™") 0 1.0 1.5 2.0
0.5 0.1142 0.1103 0.106 5 0.103 4
1.5 0.3325 0.3290 0.3177 0.3013
2.5 0.5107 0.504 8 0.4895 0.4755
2.3.2 SIS

H T AL S TR B v ) 5 5 31% , PR IR SE TR
7% R[] R B8 18 il S o S T 3 4 i
HETR , 25 S Bl S PO BRI 5 B2, S5 R L3R 8,

R8 LAWK R

Table 8 Influence of zirconium concentration
AR R T SRR/ (g L71)
(pgemL™") 0 1.5 2.0 3.0
0.5 0.1188 0.1124 0.109 8 0.107 6
1.5 0.3502 0.343 1 0.3352 0.3269
2.5 0.5309 0.528 8 0.5203 0.5167

H1¢ 8 MIAT, 85 L A A& %o il 28 O (8 A 2
FE SR IE SZ AR /N AR RN 5% , vd B4 5L
RICR XN TC R M E T T, T B IL AL,
2.4 HBERERE

FRAE MR B 38 BE 7= 0. 004 4 WO FE R, i
TCRTEKIE P AR o 755005 VM Y B A —
BT, B RRAE M BE N R K F 0. 08 pg/mL,
Fi RS T v, 43 i BE VR BE R 0. 20 pg/mL 0. 40
pe/mL 1. 00 we/mL 2. 00 pe/mL S4F5 HEVA WK ; % FH
SRR AR 250, LhslRl 28 (o 2, 430l
PRI VR, A5 30 6 I v B RO B L R s 2
RATHERGE T TR M 25 R 2% 9,

RO PNRFIEAE IR

Table 9 Characteristic concentration test of sodium

B/ HFIEWCIE/
- (K T -
(pg-mL™") (pg-mL™")
0.20 0.0282.0.0288.,0.0284 0.0285 0. 031

0. 40 0.0672.0.0672.,0.0665 0.0669 0. 026
1.00 0.2034.0.2038.,0.2049 0.2040 0.022

2.00 0.4253.0.4256.0.4264 0.4258 0. 021

1% 9 R, 765 I 1 1 B AR A — By A

HE WD BN I R IE VR B 37N F 0. 08 wg/mL, 156 B
AR R R TR AR B
2.5 HEEFAZERE

KN TR WM TSR 5 B B 5 R A
RN, AT HR R FHAE R0 o A S A SR AE i
B, I o I DL SRR A — b JRUEK R A - rh
F SRR P — rh 7 AR AR N 5 BN B e S 56 U vk
XTUA A S i A7 P AL 3 4y BUA i 10 mL T —41
100 mL s, 7R R I A [ER R 4
AR (100 g/L) I O S B8 008 I 3% 10,

F10 FALE WA RN
Table 10 Effect of strontium chloride

SRR WA/ mL

I
e 0 1 2 3 5
FmRAT - 0.1542 0.1705 0.1725 0.1754 0.1772
REKFRH - 0.1693 0.1793 0.1862 0.1892 0.1901

FEERRE-F  0.5172 0.5189 0.5186 0.5169 0.5185

1 10 AT, SARERIM A S 2R e DL &
FE A INE S ma AR /) | 150 B Sl AL BRI A B X T R
IR BEAT MR, OGRS BRI

AR, R o A SR A AE i H R, i
56553 0 LA ST B0 — v | UBA R B — v R R A TR -
TR A B S0 4, e B0 T vk X DL AR S AT
AL EE 43 BUR 10 mL F—41 100 mL 2 &2,
FEA R R G I AR R AR FR A S A B R (25 ¢/L)
D WO R Rl L3R 11,

Fz11 FALHIIA RN
Table 11 Effect of cesium chloride
FACHE WO A &/ mL
0 1 2 3 5
FNEM - 0.1146 0.1157 0.1131 0.1160 0.1137
FAEKRRE - 0.1519 0.1521 0.1517 0.1511 0.1523
FESTRAI-th 0.3244 0.3256 0.3269 0.3198 0.3276

IIHTRE

H 2 11 AT %0, S A A i A X il e G DL 2
FE S U SZ M AR /N 10 W Sl f 4 i A X T R
DN VA 52, SOTT T I A A HE T
2.6 WMEEMIEE

L FURI R 5 — 1K | 9804k 2 B — {1 0 SR e 4 — 1K
YENEEET S 3 MIFREL0. 2 2.0.5 g.1. 0 g iy,
P SIS 7R LA LR AT AL B I A I — 1y
BIPIA 1 g/ mL B4R M 75 W, 00 6 L O B
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FHAHR IR BERILER 12,
T2 EARRIE AT

HI 2% 12 AL, BRSO 20 A — s i il
YEF ., FREERN 0.2 g B, IR KT 90% ; FRAT:
J90.5 g i, ISR KT 80% ; FRAERN 1.0 g I, 7]
WA T 70% o ARAEHLAE , 8 20 43 1) 75 ik A/
T 1 mg/L B, s [0 0 S 7R BR S 80% ~
120% , 75 J& 3N J7 I E R R 0. 005 0% , i 4%

¥ PR BRI 5 AL 22 KB A 2 (TUPAC) #1L
SE FHRESh2S VA IRAE T e 461 Rl 11 Wk,
Hobriedm 22, 1 3 A5 R bR v O 2275 5 B 0K H BR

FH 3% 13 A1, PR AE D 254 0. 003 2 pg/mL,3
£ (R O 22 111207 1R BRI BR 4 0. 009 7 pg/mL,
M5E T FR K 0.000 19% , i JE A J7 ¥ & F R A

SEATIRIC 1" ~ 9" RE R4S 11y H RS0 vk F
FTIAE o XFINAE S5 R BEAT eI, THI AR X AR i I

HZ% 14 0] DU, 80 69 AB SRR HE D 22 78 5. 39% ~
9.56% 18], /T 10% , 15 B 1% 7 ks 2 FE AR If | %)

Table 12 Interference of matrix
‘ o bRk e
FE S 24 FR FREfE W R
(pgemL™") %
— 0.0 0. 000 0 /
FREVE 0.5 g YE A FRiE i
— 1.0 0.2410 / X
o 0.0 0. 0007 / 2.7 FEREHR
’ 1.0 0.2374 98.2
R 0.0 0.001 4 /
B PR B - K 0.5
1.0 0.196 3 80.9
0.0 0.001 6 /
1.0 ZEIRILE 13,
1.0 0.146 5 60. 1
0.0 0. 066 3 /
0.2
1.0 0.301 4 97.6
WERS-E 0.5 0.0 01238/
' ' 1O 03259 838 0. 005 0% [HER
Lo 0.0 0.1954 / 2.8 ﬁiﬁﬁ?‘_‘:"f;
1.0 0.356 3 66. 8
0.0 0.1943 /
0.2
1.0 0.4150 91.6
0.0 0.398 4 / 2 G5 R 14
TR R B - fIK 0.5 ’ °
1.0 0. 596 1 82.0
Lo 0.0 0.477 1 /
' 1.0 0.627 1 62.2

/RIS

®13 JNEEIR

Table 13 Detection

limits of methods

25 VR R IE/ (pg-mL ")

bR 2/ (pg-mL ™) TR/ (pgeomL™")

0. 005 ,0. 009 ,0. 009 0. 009 ,0. 007 0. 002 ,0. 005 0. 008 .0. 001 ,0. 003 0. 001 0. 003 2 0.009 7
x 14 KEEERE
Table 14 Precision Test %
TN I 5E (H FIE bR 2E AR BRI (R 22
RE— <0.0050, <0.0050, <0.0050, <0.0050, <0.0050, <0.0050, <0.0050, < 00050 B B
0.0050, <0.005 0, <0.0050, <0.005 0
2 GRS - b 0.056.,0. 057 0. 057 0. 057 0. 062 0. 057 0. 050 0. 061 ,0. 050 0. 057 .0. 053 0. 056 0.38 6. 83
3R - 0.099 0. 109 .0. 110.0. 108 0. 118 0. 100 0. 094 0. 114 0. 091 .0. 120 0. 120 0. 108 1.03 9.56
e 0.009 7.0.0100,0. 010 0.0. 009 2.0. 010 6..0. 011 3, 0.009 1.0.009 7.0.009 5 . 0.0100 0.07 607
0.0106.0.0108
5*_GRERIRAI-h 0.065 0. 063.0. 055 0. 069 0. 064 0. 058 0. 058 0. 056 , 0. 059 0. 058 0. 051 0. 060 0.51 8. 62
6" — AR -7 0.11,0.12,0.11.,0.11.,0.11,0.12.,0.12,0.11.,0. 11, 0.11.0. 10 0.11 0. 60 5.39
7F SRS IRA- L 0.030.0. 026 0. 028 0. 025 0. 032.,0. 031 ,0. 028 0. 028 , 0. 026 0. 032 0. 028 0. 029 0.24 8.49
8" AL - 0.14.0.12.0.14 0. 14.0. 13, 0. 11.,0.12.0. 12.0. 12, 0. 12.0. 12 0.13 1.04 8.26
of _FELRA-%  0.15.0.18.0.19.0.16.,0. 17, 0.17.,0.20 0. 16.0. 18 0. 15.0. 16 0.17 1.6l 9.49
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2.9 FAEEWE
FRAEICRE Fh Al A 5 4, 4 IR S 7 IR AT AR
VR, 2 IS ) B SRR VA R I S LA 2R T
BbsIECR . WAL 1S,
RS dr A
Table 15 Rcovery test

b2 B JFEEy, bRy WAME,  [ERER/
(pg'mL)  (pgrmL) (pg-mL) %o

0.3 0.31 104.3

1 -FERRE R <0.25 0.5 0.53 106. 8
0.8 0.73 90.9

0.5 3.31 102.0

2 FRRE - 2.80 1.0 3.78 98.0
3.0 5.42 87.3

1.0 6.32 92.2

3R - 5.40 3.0 8.58 106. 0
6.0 11.03 93.8

0.1 0. 61 106. 7

4 GEKERET-ME 0.50 0.2 0. 67 86. 5
0.5 0.93 86. 1

0.5 3.43 85.9

S* AR - 3.00 1.0 4.02 101.5
3.0 6.23 107.7

1.0 6.34 84.0

6% -FAEKTR N -1 5.50 3.0 8. 12 87.3
6.0 11.76 104.3

0.5 1.94 97.1

TS PR % 1.45 1.0 2.43 97.7
2.0 3.49 102.0

1.0 7.56 106. 2

8" LR - 6.50 3.0 9.71 107.0
7.0 13.35 97.8

2.0 10. 47 98.3

O AR -5 8.50 5.0 12.90 88. 1
9.0 18.75 113.9

H R 15 AT, 4 B A Bl R 7E 84. 0% ~
113. 9% Z[0) i AT ER . AN REE R
1R, PRI S B e e A X BRI, PR Il i e e Bl 3¢
K, 7 80.0% ~120% Z[1], #F AT LAA il /& Ty i A
LR
3 4Eip

% H BT ARME GB/T 22661. 7—2008 H ( 5
FREPALF oy BT % 268 7 53 A& e KOG R
T O G ) VA [R) B At SR AL 6 7= ik

Y (R, ASBIFTE R B RR VA i+ BRIR B AR
AR5 12 X6 AN TR k5 2 0 SRR B SIS | R TR
PR S EAT AL B SR 5 SR 3R R AV i O I
e S RIDUT EELS,
1) FHR IR B 00 P I8 Bk 98 T, BR | B AE AR |
B BRI AELEXT BN I 2 TC 52, AN BRR DL AC, TG
ML F 25 70 S A e AU AL B
2) J7 I W IR TR AE 84.0% ~ 113.9% Z
[F], 5 P R B 55 B IR R DI i v 0 0 S 4
R—E
3) AL AR X AR HE IR 2215 5. 39% ~9.56% Z
[F1), R A2 TR A 00 S SRUBR R B SN PR B 9
BEIREP A & B A0, U SE YL B 0. 005 0% ~
0.500 0% |
E=3CN
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Potassium fluotitanate: GB/T 22668—2008[ S]. Standards Press

Determination of sodium content in potassium fluotitanate, potassium fluoborate

and potassium fluorozirconate by flame atomic absorption spectrometry
WANG Fang, ZHOU Mingjun, WANG Jin

(Center for Industrial Analysis and Testing, Guangdong Academy of Science, Guangzhou 510650, China)
Abstract; The content of sodium are important indexes to evaluate the quality of potassium fluotitanate, potassium
fluoroborate and potassium fluorozirconate. At present, there are no relevant standard methods for the analysis of
sodium in potassium fluotitanate and potassium fluorozirconate. The determination method of sodium in potassium
fluoroborate can no longer meet determination of sodium in potassium fluotitanate and potassium fluorozirconate. In
order to solve this problem, this study carried out experiments of pretreatment of samples with various acids, and
investigated the effects of titanium matrix and zirconium matrix on sodium determination. The results show that
potassium fuotitanate , potassium fluoborate and potassium fluorozirconate samples can be completely dissolved by
the method of “sulfuric acid dissolution + sulfuric acid smoking” to drive away fluorine. Under the selected
conditions, titanium and zirconium matrix have no effect on the determination of sodium; Deionizing agents cesium
chloride and strontium chloride are not needed in the determination process. The recovery rate of this method is
between 84.0% and 113.9% , which is consistent with the determination results of inductively coupled plasma
emission spectrometry. The relative standard deviation of this method is between 5.39% and 9.56% , which can
meet the needs of rapid and accurate determination of sodium content in potassium fluotitanate , potassium fluoborate
and potassium fluoacetate, and the determination range is 0. 005 0% ~ 0.500 0% . The study is an important
supplement to the existing standards for the determination of sodium in fluoride salt.
Key words: fluoride salt; sodium determination; flame atomic absorption spectrometry ; sulfuric acid dissolution +

sulfuric acid smoke to drive fluoride; potassium fluotitanate ; potassium fluoborate ; potassium fluorozirconate



