Metallurgical Engineering & T2, 2026, 13(3), 128-138 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2026.133015

BERFIE - EothENE RS R WLETR &
SEENGZEEIMSIIE

o owm, & A&, W, XEHE
TLITRE VP MNER) T TEBE, 115 5k

ks H: 202645 H25H; A HW: 20266F9H14H;: KA HW: 20266F9H21H

wm B

HERNENEER SR, IARKXEFREFAERETNR. RER - HREFRZERERD. &8
TTRPEFHE. ET I, FPUELT M UARREARAR - HRESRIELEFNTRATE
K585, AT T ARG TIERRAE . KA BRI, BREREX AT E130C~180C,

MUFKALEE T ARG SRS TI: SOBEIRIE R BRI & M ERETI, SIANCRIWEARBIET
PAVHBR . FERAESCIOM T (BHRA B 15 mL. Z{BIEH130C~180C. MHHBAER110 mL), XfF. H.

=R & BB KALE R BT 6 CPATINRE ,  FER AR HEMR 22 (RSD) N 0.39%~0.65%, T AEW) Fi il
EESWEEREYE (HXIRE < 20.03%), MAFEKEN6.2%~103.4%. KRERKH, £k
BEENR. ERETE. BERETE, SRTHEARKEFEZNERLZEMEESHTINEGE, T
ARG SRR S BRI IRARAR S E.

Xiid

BERRARM, oML, HER, RER, HERIE

Establishment and Validation of a
Phosphoric Acid Distillation-Chemical
Analysis Method for Determining Fluorine
Content in Metallurgical Slagging Agents

Li Sun, Yue Qiao, Xiaoshuai Sun, Yuanyuan Wu

Jiangsu Shagang (Iron and Steel) Research Institute, Zhangjiagang Jiangsu

Received: May 25, 2026; accepted: September 14, 2026; published: September 21, 2026

XEFIF: PN, TR, PN, SRR BERR 2L -1 AT v e AL E A R R S R VR L SR ]. IR
4 T.#2, 2026, 13(3): 128-138. DOI: 10.12677/meng.2026.133015


https://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2026.133015
https://doi.org/10.12677/meng.2026.133015
https://www.hanspub.org/

i

Abstract

The matrix of metallurgical slagging agents is complex, and the existing fluoride distillation-volumet-
ric method suffers from problems such as a narrow temperature control window, prominent safety
hazards associated with perchloric acid-phosphoric acid mixed acid, and severe chloride ion inter-
ference. Based on this, this study established an analytical method for determining fluorine content
in slagging agents by replacing the perchloric acid-phosphoric acid mixed acid with pure phosphoric
acid, and conducted systematic methodological validation. Using pure phosphoric acid for sample di-
gestion, the distillation temperature control range was broadened to 130°C~180°C, thereby fundamen-
tally avoiding explosion risks and chlorine gas interference. To address the positive deviation in-
terference caused by phosphoric acid volatilization on acid-base titration, a sodium acetate buffer
masking method was introduced for elimination. Under the optimal experimental conditions (phos-
phoric acid dosage of 15 mL, distillation temperature of 130°C~180°C, distillate volume of 110 mL),
six parallel determinations were performed on slagging agent samples with high, medium, and low
fluorine content gradients. The relative standard deviations (RSD) ranged from 0.39% to 0.65%.
The measured values of certified reference materials were in excellent agreement with the certified
values (relative error < +0.03%), and the spiking recoveries ranged from 96.2% to 103.4%. The
experimental results demonstrate that this method exhibits excellent precision, reliable accuracy,
and stable and controllable operation, achieving significant improvements in both safety and anti-
interference performance over the classical fluoride distillation-volumetric method. It can provide
technical support for the accurate determination of fluorine content in complex metallurgical aux-
iliary materials.
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S AN BTSN, (ORI . KR S IR 77 S 5 A op N i,
A USRIV I 2T SRR Ak BBl J1 226 1F, SHRBEG & T 20047 S THRER R 2 AT B A o] B4R
PIVERI[1][2]. PRI, SEELE S SRR, SHREE S8 r= 1 T2 B A S ARSI
Befrdr ) B & E BRI X [3].

H AT, SUES T IR 7 vk B B TR B A . A R AR B A R [4]-[6]0 FRARIE S AR
Z AP, FSYSEIMATH, WEMPEZE: ZAMERMIR MR S A, RE M. BMa A EIEN
DR B, FBURREENEHER7]. SR - BRRIRG IR A EAAE DT . IR s
(130°C~140°C) [8], #4HFAK[8], FLMIFN 2 = EIUL[7] [8]: MR A=W T Pih i 48 55 [8]s %SRS
PO, Ml R Y R A AE I BRI E 2 R R [9]. BhAh, BRAVZRTY S IR N RS 1124 B R
[5]o badin) @l S8k E . T LURAIE[6] [7].

BT FIREAIRIN, AHEFUHE H DLALRERR 56 4 & A i SR - BERR TR A IR 1) CSOdE SR mE o W T AR IR
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213°C Rl ikt S omE B, W E AR AR, KA 130°C~140"C kA Z8 1R i 1
PHTEZE 130°C~180°C, A3 Ml Ja AL, MR AR g R S AR iRk 138 H S A AN B AR TS
FEIFHOMERR o SRR ZE VR 1A 28 T MRSkl B v R S R I R B S B A DN T8, RIS FEAE DL 57 4%
AVEREAERER . R T, R REIYTE. AN, ASCRAE =R a RIS AL g Bl
Ik, SEOUR TR i SR HE RS, MR FRAS 1, BB AR PSR L
WA QBRI R e R &, T RIBRIR AP B8 IR 1, T BRBRIRIE A ORI E THE, A TR
BRI AEA I SHTTIRE . tAh,  ZRURIR L FRORS S ) oD R S BRI TP I DRl SRR I 2 %
HE,

BT RSO, ACRGMA TR R, R, ARE. MBS, g T
RRAEZRIR R, JRELDRE B BEAUINAR RIS IS I0AE 1 I VERI T SEME, DS 2R3A SRRk S R I E 4
BB T R TR

2. SCGERSY
2.1. iRH

2.1.1. g
sl

2.1.2. EhEg
SR IEATR

2.1.3. A=EERE
AR 6.3:1 i, &HL 630 mL =5 100 mL =5 1/K, A

2.1.4. EAEKIRRIT(0.5%)
FREX 0.5 g Tk, VAT 100 mL 95%Z B, B4,

2.1.5. oK ZERENIE (200 g/L)
FRELZ) 50 g oK ZFREN, BT 500 mL Bedirh, F/KFBEE 250 mL, $#E514H.

2.1.6. SEAXMEE( 0.1 mol/L)
FREX 4.0 g AN T SRR b, INIE & 22 3 F/KE M, A HEHZE 1000 mL BRE S+, H
EBETKGBERZIE, 5. MR RE.

2.1.7. 4PFE— B S $0 EHEIR 5T
FHATT 105C~110CHE2EE, BT TESHAEEH.
2.1.8. EiEERHIOTNRA
FRERZ) 6.5 g EARIRETA T 100 mL £ &1k, HiFamaEE, W EZEBERER -
2.1.9. SRR
1.00 mg/mL, FRHL2.2101 g & 120°C T4 M 2 =i EHERAD, TRIUKOImEMA T, IngEsEK
W, N 1000 mL SRS SR, IKFBEEZIE . H T s Bk

2.1.10. SCIEAK
EBETK.

5
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2.1.11. EFIHER

AR SEE6 T FH VA S AE IR S E ZRAERRN, ARFCYD AN SR AT 00T BRI W L (120
EYEE T TS T M. R X L5 O06IEE(XRE) AR 5 1 3 B 2 i HEAT b, H R B RrE
Bl N: Ca025%~45%, SiO;15%~35%, ALO;5%~15%, MgO 3%~10%, TFe 1%~8%, F (HIAJ7iEME)
N 25%~41%. TE: WEVI(YSBC RA) RS TN 4.45%~37.37%H T J5 AEMH BE IR IE .

2.2. SrHTIRIE

BRI A, BERR AR b SRR S IR B RE ), BEA RUE R MIAF T 7. T 130°C~180 C
AT T AT R ZE R, FEm P IR DR SR AR AR . BRI SRR AU LR
RS BB TR o 1 485 5 2B RO P S PR R 0 1 IRV B A WO R IR JEE T4 AR 2 i
BRI, AR AER I E , AR FE AR HR A R R .
23, W&

2.3.1. HRE®E
PHRRERRE . R SR /NT 120 H, T 105 C~110°CHI TR E . AERHFREC T E1REE 0.10 2~0.20 g,
K42 0.0001 g, BT 250 mL Z&MHIE+ .

2.3.2. TS

FREL 0.1~0.2 g (K& 22 0.0001 )il & 4 i)iatkl, B T Aseil mzame . OB LS TR R,
RPN . TN 15 mL BEfR(p =~ 1.70 g/mL), W INEA S AR R AT A M B I I S 0 H. 30s !N
AR o PR 1 B 100 2 (BT o T e A B 2 B AR B ), 2 b TS 3 N IR P A i v TR A A i
MRS SR . IR KIRER F i 5 5408 1 O R N s T8, Bl K. HRRE5KES
KBTS ER)IER, AFAMEBENAREE, AR R R A EIK, Bl 500 mL HEF R &R
TR THERT, REFLAEIKITTE . FARUKISCH, FFRREIK. WBFHRE 130C, H3EEN
IR E R A, JeoRil e 2 1bakR, FITIR SRR, THAR/KZ 0. FEhlimisin A €
75 130°C~180°C, ZEUFHFE LA i ISR AN B FRIRHRINEE Z 2 110 mL B, JeHT FF2e %8 kK
¥, MARAWINE T, SRE KM FAEKIE, SUE R bmd,  BCR AR R HETE
) PR VR R AER N 5 mL 200 g/L SRRAAFERCIAI, #8250, §HE 5 min. WM 3~5 % 0.5%My EkTE 7R 7,
FH CUbR 58 HERG IR B2 (0 S AR VS O 2, BRI RGR A6, H 30 s AMBERUNRE & S . a3k
MR Ve AR AR, 3% ISR REID AT, D3 AR Voo

R E AT K
Cx(V—=V,)x19
T mx1000

C—— A AR VIR B, B A BE R BT+ (mol /L)

V——" & RN VR FE I A AR T IR AR, AN Z T (mL);

Vo——1 78 25 [ IR T FE I A A AR HE TR AR, B0 N2 TH(mL);

m—— iRV, BT (g)s

19— (PP BRI &, BN 7 B3 B R (g/mol) .

AR AL Wb 5T 7V

FREX 0.75 g (K22 0.0001 g) T 105°C~110°C 452 2 fH H [ 4528 — F R A AL E 177, BT 250 mL
HEFEH, N 50 mL 2 & F/KIEME, TN 2~3 MHmBKIE /R 7(0.5%), IR e S S A W e 2

(F)% x100%
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R EH 30 s AAMRESNZ sl IWEREEI Ve FER%: AIAGEUE, $% Bl AR F R AE D IR H]
AT, IR AR Voo PATARE 3 I IR EA N RE C.
A ACINIR HEVERR P42 R 5
mx1000
S Mx(r %)

A

C— A AN, mol/L;

m——20 R HIREM M E, g

V——H AR R S IR AR I A AN AR, mLs

Vo——"2% I T FE M A B A AL, mL;

M——E R HIREA I /R ii &, g/mol, M =204.22,

TEREI: R I T R N SR SRR, AR @, ARG, SUEH
iR B (=200 °C ) FLIT o R RO A i 3, M5 AR R 26 5 AT <o
3. R 5L
3.1. JHRERRYERE

NI IE A A R R R TS AR R A R, ASHIF AN B T 2 R TE LR 7 R 2% 0 A A

SRR EETINR, LTEHTRONE; SRR ER A REES ST, TlE: HER S
EE(337°C), Gtk HAZ R CaSOs 2> BZEFE M, PHAGHA R IR AR (122°C), HELLA L
IMARERR L mARIEARREF A, EAREERE X A H 14 (130°C~140°C) L & T-H™ 58 45 i 5.
SEG AR - WERIR AR, SERRRRE NG RE TR A A e R 25 5 R, MBSk B T MR A
KRS, ARIL T AR DT 2 At b it

BEIRTE LidA R B gr . B, BRI EIE 213°C, MPEAMAMEBEE Y RE
130°C~180°C, FifiR 1 SR A R X AR R PR . o0 T A A B AR ), RE5KE i
4%, B AP E NSRS A, BRI R, B R IR AR T R . iR . Hk, s
EAMED . &8RRIy, 165 FR R RS I W) 5 5 R R IE 9] BRI 1k M TR,
PG AR AR AR RS, RSk BWEBR TR AR B2, mARSE AN ESSE AN
SRR RERERASBEY, TR E: BRIk RN . A, #WREAREN% G, Th
RUHERL Fe* s APE SR AT, Pl SRUEREEDIE, BORIR A B A 70 /0 M o SRR A S 281k
R MEE, ART KA . R AR

THR A, BERRAE R N AT R A D BT R 2, (HVA NS B R T A A G ot 2K AR
WM. Db, DAAEBER B AR - BIRIE AR, BRI T M A RN 1 et S e
.

LEAHEE, WERRRSIIIEA. TIRTE . EUSCR SR E AR A R
3.2. BAEETHEAYIEER

PR B R R &R B T HA MRS EHRER, (AEKESBMERET, SRR ML
Y)— A R BN, SR B MEA T, 5 EEER A A AN SO T e, 18 o iR
RS H B T 2 S A DU R 0 [R5 i PR, 300 7 o R AT AR A R K, e 3 AR A
5E 25 B 5
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SRR IR TR HEE B, A o5 ARG T RAimiE 52 o =SR2 S
R RFE RS GHERG, NEETMEFEEGEI®E. A58 HREARK, HHESTARWESE
B, T SEEANR AT E RS, TR E A R P RFH A AR AR AT, SIS F
HIER RGERZE; WIEE B HT A B IS5 ER TERE R, X 28 TR IE BRIy, (HE G S8BT IR
FERCALAE AW, T AR R M B 8 S 1, A e B e, G R E 45 R, IR
WL R AR e ma TR .

B ZAE UG 7K CRRENE R TH0E bR iGR), Honna@ i b A e, A S B 73+ 1 1l
B9, BHWIRE B A S T E T, AR S RS 7 R AERAL R M . A5 S AR i A
F, EANE BT, AT KRR R UE D € 25 R e 1 ST SE . 7R LA A2 T T R s [l UG
(4 6), FICERMPREINEN 96.2%~103.4%, WALiZ TIIHEBE T ZYISLA 1T, BiRIE R RN E T
PAS BA Az, 5 AR 2 B oK
3.3. BERRAEMK

TELRUERE i 58 AV R S e HERR VR IO RT3, MWOMRARIESr MRk, NIRRT R HE.
M, EEFAEERFEFEERALERIEDT A B), A IMAARNFEEF P #EER(S mL, 10mL, 15 mL, 20
mL)BEAT T ARREG, AR e 45 RIS % B (RSDY A PEI R bR, B8 a L miie & AN [RIBE IR FH 20 el
FEAR IS, DL 1,

Table 1. Effect of phosphoric acid dosage on fluorine determination results (n = 6)

= 1. BB EXNHENELS R (0 = 6)

FF b 44 5 I3 IR e E SEHME brAfEmZE AR ARE IR ZE
Sample No. Acid name Found w/% Average w/% SD/% RSD (n=6)/%

22.01 17.89 18.54

5 mL R 19.75 1.53 7.74
19.72 20.98 19.38
24.15 21.88 22.30

10 mL fi# /2 22.27 1.45 6.51
23.74 20.98 20.54

A

25.58 25.69 25.42

15 mL %R 25.58 0.10 0.39
25.68 25.59 25.54
25.71 25.69 25.48

20 mL R 25.54 0.12 0.48
25.49 25.42 25.48
24.34 24.65 25.03

5 mL WL 24.88 2.64 10.61
29.78 23.53 21.94
27.46 26.54 23.77

10 mL FEER 26.44 1.64 6.22
28.57 26.69 25.58

B

33.10 33.42 33.09

15 mL H§ER 33.33 0.22 0.65
33.43 33.27 33.65
33.19 33.08 33.43

20 mL R 33.30 0.15 0.45
33.26 33.47 33.38
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SERR]: WERR AR PR R B . YRR RN 5 mL A 10 mL B, 0 B A L
AERT AR i 22 (RSD) LK (6.22%~10.61%), AT ABERR A R, KR+ HsPOs 5 CaF, W1 &
OO, HR4E S BTt K 2R (CaF, + 2H3PO4 — Ca(HoPOy), + 2HF), SHE B Z I T B 1 fik 45 & .
CaF, 5 H3PO4 RN ATE A, #5390 LA CaF, T 5k B T 285 o BTN [R1SPATFF () B R -5 18 He i
B RIS S A AN Z R, SRR R E SIS0, SPAT I E 45 R sk, AR AR
i 2% (RSD) & 35 Th iy« MR &G N2 15 mL B, W@ {E8 TR, HXT b 4E w22 (RSD) P& 22
(0.39%~0.65%), FEHERLF; kR4 20 mL B, MEL5RS 15 mL B 3EARA Y, AHXARAE R 22 (RSD)
9(0.45%~0.48%), FEEEFMEREF. XRE, YBRAREIAE] 15 mL f5, AR+ HPOs 5 CaF, MR
(8 L O I S e A i il BB BRIAE, SRR TR HAR S, BENL IR ZE 4 R .

GEEEBTHMARCR . RV RE SR AR A, AT VA E B R Y B &0 15 mL.

3.4. MEEMK

DN E TG B AR, R R —FE SR, 2FREL 0.05¢. 0.1g. 0.2g. 03¢g. 05g. 1.0¢g
PREREAT I A S 0S B ik 0,  AS [RDRRAE B o GBI o 45 i, &5 SR L 2,

Table 2. Effect of sample mass on fluorine determination results (n = 6)

2. RHEENENELERBF0 = 6)

kR E A bRl zE A ARV (R 2 RSD
Found w/% Averag w/% SD/% (n=106)/%
0.05 2498 2028 18.87 19.67 23.11 15.81 20.45 3.23 15.81
0.1 25.41 2538  25.68 2545 25.69  25.49 25.52 0.14 0.53
0.2 2552 2541 2548 2539 2529  25.69 25.46 0.14 0.54
0.3 2547 2541 2554 2544 2567 2596 25.58 0.21 0.81
0.5 2296 2378 2487 24.63 23.18  20.01 23.24 1.75 7.55
1.0 19.88 2096 21.11 1645 1732 16.81 18.76 2.14 11.39

M2 2 AT A FRFERAE 0.1 2~0.3 g VU, JIE (EARE TE RIF, HMIXFRAER Z(RSDYEUN;  HFRH
H <0.05g i, PR D, FEARAREAL, SBOWESIREGEROR, EIMEE; SR >05¢
i, HIT R ERRTRR AR E, RN L, SRS 5 TR I EA TR, BN
M5 &5 RAMAR. RSD BEHE K. 0.3 g lREAEXIFRER ZH] ST 0.1g. 0.2g, HARFE 2 25 m 28108 7>
BIRUR, REEEHEARN 0.1 g~0.2 g BIE G 1E NI AR = .

GAEFRAERIRRNE . MEs RIS B, RATRA, AJ7 5 E B EA
0.1 g~0.2 g,

3.5 ZIBREMK

3.5.1. FIBREXTNELSL RO

BRIGE ST A [F 2 IR E (<130°C, 130°C~160°C, 160°C~180°C, >180°C )%} v 4 FH AL 5 7] v 4 & ol 52
SERIm, RN 3.

B 3 ATANR AR T 130°CHY, 7 A 564 S8 A mifik. 130°C~180°C I B IR, 24 KT 180°C
4 Py, (RN IR 22, PTRENBERR M A, RN E 4 s S TR TR L I [ 3 P8 4 1 7
130°C~180°C NH .
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Table 3. Effect of distillation temperature on fluorine determination results (n = 6)
= 3. RIBREXBNEL RN (n = 6)

B T/C sl FHE Tt 22 HEXS A HE O
- Found w/% Average w/% SD/% RSD (n = 6)/%
19.55 23.98 21.96
<130 21.31 1.91 8.97
21.25 18.76 22.36
25.41 25.52 25.48
130~160 25.46 0.14 0.54
25.39 25.29 25.69
25.47 25.41 25.54
160~180 25.58 0.21 0.81
25.44 25.67 25.96
45.69 67.85 29.27
>180 42.43 18.39 44.53

26.91

3.5.2. BABRMARTEELL R FHHLE

HAFERRE, HARMEEET 180 CH (R 3), 544 53 (i FLRS % FE IR P& (RSD = 44.53%).
KR IRA JE R E T BB MR ) B S5 A 2 E T8 WIEZ T, BB A Sk R, HRE A
WS RO S 6 A R FEE R4 o AR Stokes-Einstein J5Fe, 8514 HGHE R 5/ RS BE S Lk, 5 B0 e 28 05 i)
fRoR B RATIR Y, PIRWE A 5. 2T, i N R K S & AR IR, R N —
JCHBRIR, AR RS R, R R R R SN HY, 55 T AP I AE NaOH Anifk
VI B AL B INARRE T A ART il 2R 42 (>180°C ) J8UII 7 18 57 5 Ml v o 1K — R Ik — DR S8 1K 25 ViR
JEE AR PR HILE 130°C~180°C [ Bk

3.6. ZIBERMAL

3.6.1. £

BRE— R A, %R SR & 15 mL FREEE: 0.1~0.2 g ZEIHIRE 130°C~180°C)ik47 2610,
43 SRR AR RN 60 80+ 100 110, 120, 140mL, 5 SRR R HBH RIS & FR, K
— IRZEVR G VR WHAT k7508, WUERAR FATR BB B E I e i & &, AP IR ZR TR ES R FE B
IRREE, THE BRI R . 4 IR R 2 BME(<0.10%)I), AlIAh—IRZEME %4,

3.6.2. HERE5S R
AN ) ZRABT AR AR 5o G800 5 45 SR A S B — R FR IR B = W% 4.

Table 4. Effect of distillation volume on fluorine determination results
F 4. FBERNEMNEEROFM

— IR —IRFEE TR — R Hi%
PRF/mL Found w/% Found w/% Recovery/%
60 22.10 3.20 87.4 TR, SR e AR
80 24.55 1.05 95.9 WAV
100 25.10 0.32 98.7 i
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ik
110 25.54 0.08 99.7 TG, R LT oA
120 25.52 0.06 99.8 I, AR
140 25.49 0.05 99.8 PR, AR RmiERE

B3 4 AL, M — AR 60 mL B, —IRIEICRAN 87.4%, —IRZEWHAIH 3.20%H) 5%
W, RUEAT RN, HAEM . AR E 80 mL I, —KEMLETFE 95.9%, (HiARATINEHE
Bh, IRFRIER UL 1.05%. ARBUEE] 100 mL B, —IXEER K 98.7%, T IRET, (H KA
BN 0.32%, i T ERME. S E AN E 110 mL B, —REIRCERAE 99.7%, —IRZRTEEH
UG R PR A 0.08%, AT UK, MBS RE . SRS KA 120 mL I, — IR BRI
KAAE(99.8%), IHR TR 42(0.06%), (AR HBAF R, HEAERAER; ARUAZE 140 mL B, &
IR T AR, (HA B A H I BHE RIS, KW I 5 7 A R R s 5 AT

3.6.3. ¥ig

PR AR 60~80 mL B, TR HVR HBVEIRIL R o ARIERE SR AT A RO 2.1.11 ), 4k
BT Si0, T B EIA 15%~35%, N ER 1~1.4 f5(VL F &8 25%~41%11). ERBERIEA T, Sio 5
SN A RAE R SiFy, H RN U SiO; + 4HF — SiFst + 2H,0 SiF4 B 7K 285000 H i HE B P I A
(NaOH ¥&WR), HIH K i ik 2 IR AR (HLS105nH0), [N A : SiFy+ 3H,0 — HaSi03] + 4HF AR FE
b 15%~35% 1) Si0, & AG 5, B B rl A e & SiFs H/K AR =42 B B Dh, 1X 55256 M2 FI Y 60~80
mL T BV R m V& o ARYESCHR[10] (RERR AR BR AN « BT AL 22K 1), AT AW s i
B K ERERR . SI0NE, RO O GRS I 5B 45 B I 3 R R (5 VT T VR E (LA X R <
0.15%). BfAE R ERAATUAR] 110 mL B, R8T H & 2 25 E BRI BLN (<0.10%), — R ZETR R
ik 99.7%, TBHWEE . AMdERE. SEERAET >120mL, JRESCERE IO BAE T, e
gt N P S N TP EA S A S T A DN 7

R, St — EREAAR R 2 0 110 mL, BRI JEFE HEAT VR0, "B T 2.

3.7. BEENR

H 30 VP AT 7 R P 5 T PG . I BRI, AR 3 LI
AT 7 S R DS VE AT R R B, BT SR 5 .

Table 5. Precision test results of fluorine content in slagging agents (n = 6)

#®5 HEFFRSERERERBRER0=106)

TR) I 5E F¥E i 7 FHR B A 22
Sample No. Found w/% Average w/% SD/% RSD (n=6)/%
25.58 25.69 25.42
1# 25.58 0.10 0.39
25.68 25.59 25.54
33.10 33.42 33.09
2# 33.33 0.22 0.65
33.43 33.27 33.65
40.16 40.28 40.19
3# 40.34 0.16 0.40
40.57 40.36 40.48
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FHAE 5 AT, A RAT 25.42%~40.57%2 (A8, MIXTFR#ER ZE(RSD, 7 = 6)°4 0.39%~0.65%. FKH L
FHiFFE S EE M R
3.8. FREMRLIE

NIAIEAR T I HER M, 4% BT R S AR IR 7 VR TR S R UEAR Y AT RS e, e g
RERED A BT R, 85 R NAE 6.

Table 6. Comparison of analytical results for fluorine content in certified reference materials

= 6. FEYIRE S BONERILK

PR A EAE E A E B AHXT 1R 2 FEXS AR HE (i 22

Sample No. Found value % Certified value % (MEE — AEE) % RSD (n=6)/%
YSBC26801-2013 4.45 4.47 —-0.02 0.36
YSBC26803-2013 10.61 10.59 +0.02 0.28
YSBC14793-2002 37.40 37.37 +0.03 0.21

B 6 AT AT, ATV e 45 R S hRUED) TN B B EE AR — 3, MXHRZE1E-0.02%~+0.03% 2 [8], FH5%T
FrRfEAw ZE(RSD, n = 6)4 0.21%~0.36%. T H 1 ] 71 76 5 1h 640 8 1) 344 58 4 VLG A UEAR T ot
AP 5T 396 FH R AE U B DR AP % B b EA) JSBEAT 5 R0 IE o« Fod, AR F T RELE I CaO. SiO;
S5 5T J B SN E F TR, R AU TR UE S R S A AR R . RS MR E R, (AATIE
FRUEYI T B o B O e A 6 T AR RN VG (4%~41%), HL &R SR E s 5INEHY S EYE .
IR RRA, AR TN AS [R B A e ) SN R 3 B R R RS B . S TR AR A 2 GB/T
274172017 CEHVTE A5 50 BT T IERR A TN SR TS B ) IO 25K, SR AR ik B R (R HERA 2 SRS %

3.9. ERIKLE

NIGUEATT IR RIUERR L, RTINS ESCRI6 AT T VARG o 1) PG FFUAE ity I AN [ 7718 1) 22 T 98
AN S &), I OBz 1 SEa b BT ReAnbr ISl ut,  I5E 45 R WA 7.

Table 7. Spiked recovery test results of fluorine (n = 2)
%= 7. BRMAREIBIRIELE R M =2)

5.00 30.27 96.2
1# 25.46

10.00 35.56 101.0

5.00 38.16 97.2
2# 33.30

10.00 43.18 98.8

5.00 45.51 103.4
3# 40.34

10.00 50.21 98.7

e 7 7050, RERIIARELER A 96.2%~103.4%, AT ik A1) 95%~105% S FRTEE N, 78
SRZITEHEN S RIF, & BRlgs BT,

4. &Eig
XL GRS A B R R - BERR R T I = KBRS GR s X e s . e . T
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THE), ATARUESE: DAAIRERR 52 2 8 AR SR - BERRIR GRS — 2 DI SE W AT (M ot 42

SZIGAERE, AiBERRAR R B E BRI E O R 130°C~180°C, RN fEBhEERR B & FRALYE R M

VRS B U 5 S 7 T X TR A S BN IR R 22 1)/, L RIS MR ISE I UE o — Fh ]
A R T %

FERMM A R 15 mL. &M E 130°C~180°C . MK 110 mL), J7iE6iFfabrin F: RSD A

0.39%~0.65% (n=6), ArEY) TN E (50 € [ FIAEXT R Z <£0.03%, HIFREICER 96.2%~103.4%. &
AR, AINEEA RUFHREE R W R SRR

gi b, ATrd R IaE R RS BRI T R A, WAL ST AR EOR T &

SE K
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