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Table 1 Comparison of sodium content requirements

SRR ARAN TR

7 AR UE FEKBRAR T ER S RS IR
GB/T 22668—2008 GB/T 22667—2008
Jéi PFT—I PFT—2 PFB—I1 PFB—2 PFT—I PFT—2 PFB—1 PFB—2 PFZ—1 PFZ—2
1/ % ToE R JoER <0.10 <0.15 <0.05 <0.10 <0.05 <0. 10 <0.05 <0.10

1 SR ARy
L1 FENHFEMEE

PinAAcle900F R J5 5~ W i 73 6 ' B it (56 [
PerkinElmer A ) 3 20 R, FE 862 0. 000 1 g5
MR, PERITRLEE 110 °C £5 °C s 3R B o
1.2 K7

iR (p =1.19 g/mL, M4l s iR (p = 1. 84
g/mL, J3HT4) ; R AR (p = 1. 76 g/mL, 734l 5 &
TS Oy A, TAE S 0] 5 AL ER Oy A, L)
i) s JALHE OBy A, w2l s (1 + 1) 5 SEALER
(100 g/1) ; WALSEI IR (25 ¢/L) 51 000 pg/mlL.

AR T (HERA AR 2. 542 1 g FEUEAL A, LK
VR, RS 1000 mL 25 SR, 7 B BARZR IR,
HHARLIGHHIRAT) 530 pg/mL BV HER B (52
I 15. 0 mL #RFRMEZR 1000 pg/mL % 500 mL %5
S, PR R 20 IR 2T ) 5 S /K Atk
1.3 ZWHE
13,1 B il F) 98 S i T fie

1) IR A Wl O e P 0 O 75 B8 AR J5 1 XA Al v
ANl & B2 (S B AE 0. 005 0% ~0.500 0% ) 1
W EREN 2 , 20 e T SUERTR B SRS IR
FRAN =Ff™ i O L B AORE ah T 26 AR
LSO . AR PR SR A i DA 2.0

K2 R PRBCH L 0 (BT 2350

Table 2 Sample name and its corresponding sodium content( mass percent ) %
Femdis o 1 -G 2" -SER 3-SR 4% -UkER ST-RUBKIR 6 -GBRRR  7T-UERR 8" -RUER 9" -GUENRR
2 Hi-fk B Bi- 1% -t - -1 - ]
R 0. 008 9 0. 056 0.11 0.010 0. 060 0.11 0.029 0.13 0.17

2) eI A% . FRIO.S g MRS CREARZ20.000 1 g)
BT 250 mL VUG S A bedh b, F A K,
A2mL (1 +1)GER, Y IHAEE (0, gksom
PR ZET BUF R . A 5 mL #22,20 mL
KRR NP R HUT 1% 5. A 100 mL
RS FK R R 208 IR S .

1.3.2 sl

F:3¢ 3 4y BURE] 100 mL ¥} 25 50 o I 4b
s mL ERER, FUKFRRE E 20 B8 TR A1 25 FHR IR
U IR . IR F WO e e B T 4K 589. 6
nm 4b, F 25 S - S IO, LAZK RS 0 A W
JEHEE
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Table 3 Separation of test solution

I L 2 % A IURBAABY mL
0. 0050 ~0. 050 /
0.050 ~0. 50 10. 00

1.3.3  TAEdhZny2i

HIRWAE 75 # B 0 mL 1. 00 mL,2.00 mL,
4.00 mL 6. 00 mL 8. 00 mL .10. 00 mL #l45HE B F
100 mL ¥R RH . B mA S mL
IR, KRR R 220 B TR AT o B MRV WA 1 5 o
WA (0~3.0) pg/mL, T KA JEF BOETREX
A 589. 6 nm ib, FHZS - LBk, LIK IR,
I B W RE , DAJST MR BE B AR, WG BE A
Aep, 2l TAEN 2. TAE MM S RN A
/NF0.999

2 FZRS51he
2.1 H@ETREEHRE

1 SRR SR 1B AR BE A S5 LB A it o ) 9 S
5, O R X i I 3 T A R A R i R A
JERAN I A0 T o GB/T 22661. 7—2008 #x 1 1 /&
FBREREL S8, A ZE BRI B R, R R Rk o5
TR b o ASBIRFER FH 220 AT AR B 35 %o S
PR B AN GRER BRI RE iy AT AT AL B, WL R R BB 58
B S AR ILE 4,

R4 AR

Table 4 Sample processing condition test

EaEA
SISIEN
" g W
JMA 10 mL &R (1 +1) , B EE+ =
BILA 10 mL B (1 + 1) , I3 I 46 A 2

S 10 mL B2 (1 + 1) #1110 mL FK, B EET P
FIA 10 mL &2 (1 + 1) #1110 mL £h/2, § W EE T =
7

A5 mL B4R A 10 mL Tk, BWERET 5
A S mL S& R 10 mL 2, B EE T 3
M 2% 4 AT, R H m SR + = AR B W

7 i, DO S8 AT AR SRR I B R SRR IR BT, o2 SRR
ML U , Bh St A 1 Y S ARy , DO S AR oK fig
A O — S s SR PR BRI A (BRI B R X
XHRE i HEAT FTAL B, REAS GE AL i 58 RIS 52, BiLIR

B ML SRS , RO A UL RR £, , B BR BRI B R % 1
I BL T AR RE T A A2 AR BRI WO o Hh bl A, A
WFFE AT AR FR 7 2O T IR R S | SRR B | G IR
B e A A E 3 T
2.2 RERXT SN E B FAE

FHT T i R R PR PR, DR IR 2% 25 i I X
ME LSRN 2 IRSCERT7 3k, 76 A Rk BE 14 4
FRUEF I P A R A FR B BRIR & 5 mL £81R , 73531
RE FROGRE , BB Rl s 3, 5 SR X
I SR S5 R IR S o

x5 mRHERE
Table 5 Test of sulfuric acid

bR U B AR B/ AR A/ mL
(pgrmL™") 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 U R B - b SRR B -
H S SRS R B - b AR A I A MR ER I i R,
IR B I, RS Az R T BUR
YIS mL ERR, 5 75 2 100 ml, 7351 & HR ot
JE S BRRE BRRO EMINE B 52, 25 R LR 6.
®6 IR R
Table 6 Test of sulfuric acid

B iR FH i/ mL 0 0.5 1.0 1.5 2.0

PRS- 0.1467 0.1469 0.1471 0.1473 0.1477
EKERSI- 0.1614 0.1613 0.1624 0.1609 0.1624

2 oA

REETR - 0.4953  0.4972 0.5004 0.4929 0.4946

1% 535 6 I, BEA B F S A3, ot
JETCHA AR Ak, B R FH 2 X 1 ) D0 A8 Ak SR AN 3
5% FEAEA T FEAHE R, RTINS M 2k
TR = B P e X M A A SR A — 2Dk D
2.3 EERIFm
2.3.1  BRELAFE IR

1 FERAE R R B Hh 1) 5 1N 20% |, 4% BR SIS
Ji 5 AEAN R B 1) A A rh i AAS ] ¥ B 7 B b
HEVS R, 5 B BRSO I s s, 25 SR R 7

18 7 WA, BRI A A %o W' A LA I e
an A A AR AR 3 5% 52 AR DN, 1B R
RICR XA TC R E T T4, TR AR AL .
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Table 7 Influence of titanium concentration
AR IR T B/ BRIEARME S/ (g L71)
(pg-mL™") 0 1.0 .5 2.0
0.5 0.1142 0.1103 0.1065 0.103 4
1.5 0.3325 0.3290 0.3177 0.3013
2.5 0.5107 0.504 8 0.489 5 0.4755
2.3.2  gEILIREZ ALK

T B SR IR BT P 1 5 i 31% , 1 B
718 AEAN TR JEE 14 B A rh TS [ 3 B2 ) i
HETRI, 25 SRl S A BRI 5 F 2] , S5 R L3R 8

xR 8 AHILARUEEE AR
Table 8 Influence of zirconium concentration
BRI B/ BRI R/ (g L7h)
(pgrmL™") 0 L5 2.0 3.0
0.5 0.1188 0.1124 0.109 8 0.1076
1.5 0.3502 0.3431 0.3352 0.3269
2.5 0.5309 0.528 8 0.5203 0.5167

22 8 BN, 6 LT AT 2R WG 1 D %
MR LR AR, 5 f R AT 5% , BT 4 3
(RTEZAHHE 2 E T T4 , T SR IL AT
2.4 BERERE

AR S BB 0. 004 4 16 FE B, 4l
TERAE AR RV . 15 5 A S A —
SOV, B GE VI RS KT 0. 08 /L.
SISy L 4 IR R g 0.20 ug/ml. 0. 40
pg/mL 1. 00 pg/mL 2. 00 we/mL 45 I ; 5% F
SRR R 4% L LI 25 1102 1L 43 5
B YRR, T B R B ROEE . X
SR TRORG T, RV W 5 3 9.

£ BRI IR S

Table 9 Characteristic concentration test of sodium

%MKEZ/] i o %ﬁ%%f?l/
(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

H13% 9 RN, 76 -5 I 7 1R A9 HE AR A — By AR

WA WD SRS RRAE R B2 25 /N T 0. 08 pg/mL, Ui B
A R R FE AR EOR
2.5 HEEFASAN

AT SO T 1200 5 4 2 R ) A L
ROV, AT AR R A 1208 P I A SEAL A D T
B o 1R 2 LA SRR — R SRR IR B -
TR — b R AR B A R F e LI 5
XL b A b AT BUAL B, 23 BGEUR 10 mL T — 4
100 mL Z8 s, ZEV P [A) 28 A AR FR Y 51
AR (100 g/L) 05 HR OB e, Bdli Ik 10,

F10  FALBIN AR
Table 10 Effect of strontium chloride

SALBE BN A R/ mL

sHoeE 0 1 2 3 5
FENERSI-h 0.1542 0.1705 0.1725 0.1754 0.1772
SFAEREREI- 0.1693 0.1793 0.1862 0.1892 0.190 1
FAERRM-h 0.5172 0.5189 0.5186 0.5169 0.5185

H1 ¢ 10 W] %0, AL BRI A G 0] R IOGH DA
FE S B 2 M AR /)N, 10 B S A0 BRI A B X T &R
5 BA S, SOTE R A S R
AHIE A 10 P i A A A T F B ] ik
56350 A SR B — e | SRUBA R B — v AR SR Ay R A —
HRE AR B SR G, e T ot DA AR AT
AL, 43 BUAH 10 mL F—241 100 mL 75 & i,
TER [P A [R) AR A AL VAW (25 /1),
I OB RE  Bds Lk 11,
&I EALHE A B2
Table 11 Effect of cesium chloride
VWA /L
P - ’i}{t%@mﬁ;ﬂﬂ)\; g :
FAERS - 0.1146 0.1157 0.1131 0.1160 0.1137
FELERBI-F  0.1519 0.1521 0.1517 0.1511 0.1523
e - 0.3244 0.3256 0.3269 0.3198 0.3276

HIZE 11 R, SR A X 2R IOB(E L K&
REA AT IELZ M AR /), D6 S A5 A X R
R BeA R, SO0 I A
2.6 FREEMIEE

DA SRR 0 — AR | SV IR R R Sy TR 0 — 1%
YERHE LR, S0 MIPRI 0.2 6.0.5 ¢.1. 0 g & Pif,
SR T 10 AR R R AT PAL B AR A — )
B HIA T weg/mL (R BR HEE 1, 5 O L,
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HAHR IR BER ILER 12,
RA2 BRI E BT

1% 12 A1, SRR PO A —E B 1
YRR FRAERN 0.2 g I, IR T 90% 5 bt i
0.5 g B, R K T 80% s FRbfi N 1.0 g i, [1]

Table 12 Interference of matrix
Sy —_— WCRART 70% o MRAEFLAE , MBI 2 53 19 & & ok /s
EER 5] 2%
L = T mg/L W, bR 3K 1 70 VF R 80% ~
_ 0.0 0.0000 , 120% , 2% &3 Jr % a9 2 T BRA 0. 005 0% , i) 4%
FRUEZR N Lo 0.2410 , 0.5¢ {/‘Ej\jﬁﬁgﬁﬁiﬁgo
s 0.0 0.0007 / 2.7 FiEkHR
' 1.0 0.2374  98.2 Y [ b B8 5 0 AL 22 KBS & (IUPAC) #
o os 00 owie s, PR e EAAE BT A P T IE 11 9, 5
1o 0193 80.9 HARWE R 2=, 3 A5 A bn g 2248 0 5 s ik i PR o
Lo 0.0 0.001 6 / LETE 13,
1.0 0.146 5 60. 1 . .
0.0 0,066 3 , 1 2% 13 AT AL, # bR i 224 0. 003 2 peg/mL, 3
0-2 1.0 0.301 4 97.6 5 B A 22 111207 15 A FR > 0. 009 7 pg/mL,
. 0.0  0.1238 / 5E T R A 0.000 19% , i & 4% J7 ¥ 0 T R A
FRER R - IK 0.5 .
1.0 0.3259 83.8 0. 005 0% [E R .
10 0.0 0.1954 / 2.8 Hiﬁﬂ%@fi‘:
1.0 0.356 3 66. 8 o e ke . . L
0.0 0.1943 , SEATRREL 1T ~ 9" R 45 11 4y, ¥ig FE S 6y ik it
0.2 1.0 0.4150 91.6 ATIAE o Xﬁ(ﬂ“fé%%ﬁﬁ?%ﬁ‘,i_l“%ﬁ\:*ﬁxdf/ﬁ‘{ﬁﬁﬁ
0.0 0.398 4 / = R R 14,
BRI 0.5 AR \ o
1.0 0.5%1  82.0 1% 14 1T DU, B0 0 R T AR E D 25 7E 5. 39% ~
Lo X0 Mamho 9.56% Z [f],/NF 10% , BB 7 PR L AR,
1.0 0.627 1 62.2 -
PETTHE
13 KRR
Table 13 Detection limits of methods
25 AR IIME/ (g mL ") FrEfi 2/ (pg-mL™")  J5EEKH IR/ (pg-mL ")
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
F 14 LR
Table 14 Precision Test %
FE 2 FR (B YA AR ZE AR 22
P ~<0.0050, <0.0050, <0.0050, <0.005 0, <0.005 0, <0.0050, <0.0050, < _
~ IR £~ % 0.005 0, <0.0050 . <0.005 0. <0.005 0 <5
2 _SINE - 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
3 SENE -7 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
4 b ~0.0097,0.0100.0.0100,0.009 2,0.0106.0.011 3, 0.009 1,0.0097.0.009 5, oo . o7
~ B~ % 0.0106.0.010 8 ’ ’ ’
S*_ghkmaii—p 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" —JEkEREI—75  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
7 _JERREI—{% 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% _Jiit - 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 _gitmRgI— 7 0.15.0.18.0.19.0.16 0. 17 0. 17.0.20 .0.16.0. 18 0. 15.0. 16 0.17 1.61 9.49
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2.9 FHEERE

AR gl R & 5, 74 IR SRR T I AT AR
VA 23 A [ A SRR 3 I LA 2R, 1
FompRECR . WAL 1S,

Fz 15 kg EMGLE
Table 15 Rcovery test

BES R FaE ks WAEME, R/
(pg'mL) (pg'mL) (pg-ml) %

0.3 0.31 104.3

VG- <0.25 0.5 0.53 106. 8
0.8 0.73 90.9

0.5 3.31 102.0

2F N -f 2.80 1.0 3.78 98.0
3.0 5.42 87.3

1.0 6.32 92.2

SRR - 5.40 3.0 8.58 106. 0
6.0 11.03 93.8

0.1 0.61 106. 7

4% GAKERE % 0.50 0.2 0.67 86.5
0.5 0.93 86. 1

0.5 3.43 85.9

S*GRAK IR - 3.00 1.0 4.02 101.5
3.0 6.23 107.7

1.0 6.34 84.0

6" -k -5 5.50 3.0 8. 12 87.3
6.0 11.76 104. 3

0.5 1.94 97.1

7H SR FR A — 1.45 1.0 2.43 97.7
2.0 3.49 102.0

1.0 7.56 106. 2

S* LRI -  6.50 3.0 9.71 107.0
7.0 13.35 97.8

2.0 10. 47 98.3

OF R4 TR - =5 8.50 5.0 12.90 88. 1
9.0 18.75 113.9

H 2% 15 AT A0, BB i br IR AE 84.0% ~
113. 9% Z [6), i R R ER o H AN R R
150 T A B, S T AH T BRI, BT abt [ i 6 08 Bl 5
K, FE80. 0% ~ 120% 2 (1], #F 0l LATA Al /& Jr i K
MR

3 g5p
EEE H BT AR #E GB/T 22661. 7—2008 1 ¢ 5, Bl

FREME2A BT IT I B8 T B0 A R I E KA i
T IRAMOCTE L) BEA [R] I A0 A S AR 7 a4 5

T R, AR T B R VA % + B2 B e s
(R 7 B R AS [ B ) SRUER RS SRUOI R B | 3RUS 1R
PRRE S HEA TR AR B, SR J5 SR FH 3 R FH /K 95 A - D
e S RIDUT EES

1) PR ER B M PT 98 B 9 T4, B BRI AR
B LR (R A7 AE XA A0 22 TCRE ), AT SR DL L, T
T IATH HE B ) T e A S s

2) J5 AR IR AE 84.0% ~ 113.9% 2
(i) , 5 P e 15 5 B IR i S i vk 1 )
R—.

3) AL B A X AR HEAR ZEHE 5.39% ~9.56% 2.
(1], T3 6% Tt 22 PR3 M 1 00 SRk TR 4 JRUIN PR B L 9RC
B TR A Y A, DU E VS [l 0..005 0% ~
0.500 0% .
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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



