H0E H8 M wOR OB T Ok K ¥ ¥ MR VL50 No.8
201848 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Aug. 2018

DOI:10. 11918/]. issn. 0367-6234. 201706020
A ERFHE K PERE TR E N E R £ 0= 59 T

BFER,R OB, E MW
(PR /R T K2 B2 08 , A /K TE 150090)

B OB MARATEHaRAARMBEE T LR ENEERH, e EHH L WRES AR KEL 2B RE A, LA EE
RYM A AT B AT N FE R A FEEEA. SR P RAR S THF AR RN T8 B8 6 R A TR A i AR,
MEEREAFFBRELE T HEAL AXBL RN AR AR TREENALTHRHRER BT REH
B HEETTREFRFHATHE PG TG AN EERBATE. LERE N BT 1 B 0B ¥ TISAB 435 &
HAESNABTERER, ERHE T REEREAB TR ERZNEERMAEEE N TGN ETERE 7 E2KH K
ARAIE WA R BT R E R A 0 ~30 mg/L, A B SRR 7 i A B TR R IR F SR AR AR 100 fF.

KB 7 ERHARAGRE T ABTREFLIGHE; SRLESH

HESES: X522 MRS A XEHS: 0367 -6234(2018)08 —0070 - 06

Analysis of measurement deviation problem of fluoride ion
concentration in graphite refining wastewater

GAO Xuerui, ZHENG Tong, WANG Peng

(School of Environment, Harbin Institute of Technology , Harbin 150090, China)

Abstract: With high purity graphite becoming an important raw material in modern science, technology and
industrial development, more and more fluoride-containing wastewater will be produced. The accurate monitor plays
an important role in the control of the industry’s environmental impact. It is found that fluorine ion concentration
measured by fluoride ion selective electrode increased with the increasing of dilution ratio in graphite refining
wastewater measurement. Reasons like dissolution of suspended calcium fluoride micro-crystal, the interference of
impurity ions and the effect of ionic strength were analyzed through water quality analysis and theoretical
calculation. lon chromatography was used to check the result of experiments. Results show that the release of
fluorine ion with complexing state from masking agent of TISAB is the main reason of what was found in the
experiment. The fluorine ion concentration of graphite refining wastewater is about 0 to 30 mg/L. The water needs to
be diluted 100 times when the fluoride ion concentration is measured by the national standard method.

Keywords: graphite refining water; fluoride ion; fluoride ion selective electrode ; dilution ;fluoride complex

B2 5 5 4 RO IR 15 Tl % TR
A EOR ", JU R A R RS K

PR BE AR (LI T R EE R A T ELE T
AR DN MR AR Tk T2 R . AR 9

TEFHEMIAVER % 1&, H A 2l 41 S0 4 £
ORI B A T K R A UK
K. K R HERGE 2 T R IR, AR AN
BIIER AR, B o EE AR R, T %
IR R GBI ST AL 0 g i 2, A B SR £ v
PERFEHZAT L A PRI il A 26 B 20 .

I 7K F RS T R R B D A RS T
Ve AR IR O RE i R R L ik
T O R LSOk
PR AR i EAT PRI 2t T B2 [ | SRBEORE o ) 7 T JEE

Wris HHA: 2017 - 05 -22
E€WE: Blpita &R RIH (GA14A102)
EERIAT: B2 (1994—) 3B W LAFoe A

B (1967—) I HZ WA
BE1EE: A ¥, zhengtong@ hit. edu. cn

P MR R I A Ay SR T R K DLV TR B2 A B
KIS, A DU T i 9888 1 oo e 5 i e R B2 A
SOW X R IRR B N AT T 0F5E, ORI T s T
b FRURE A A B 7K R SR A R I 4 e ]
RN TR

1 SLa R 3 R O7 ik

1.1 XEFIE

RS L B AR — Tl XA R AR B LA, H A
B NAH AL AR & WA NS s, JE
TAERM AT %75 2 | Agl AgCl, NaF , NaCl | LaF, #.§
JEE | 3E R SRS T BRI S HOR S AR IR 1
BSCHL L. PR AR 2 (] ) F A6 25 B R B 3 () I 98
B A T ek s, O FR W BRI R R, YT



55 8 1

AR A AT RN R IR K P SR R B E 22 1) AL g AT 71 -

VRIS T 1 o ELAT R SR B R, A IR
2. 3(1)[73RTlgCF7 _ ()
KK oS AR A () , R AUARH 4L
(8.314 J/(mol « K) ) ,F REHIsE w40, T A48 X6
JI, Co- R FRUES T . i a0 8 s ofE 35 TG PR A fL
L P 235 S TS - IO kv 32 7 X 50T I A0 A o it
2%, 22 J5 R AR A 1) FE A7 B T 3 A3 R 8
TR .
1.2 RXFHPREEEE

S0 v T FH R 4 38 R A A 4, i R ik
¥Rk, FE DR N A ALAS S A AR ik

E =K -

%G , v R pH R 2K B 8RS 1. TR BT 0 5l
PAC(RAFALE) F PAM(CRINIASBERE ) %5, F 1
— BRI 3RS Ye Y DR RE. SUILEh T T C
S TR VA VR TR Vb o H £, A R ) A TR
Shy e S I G A R 2 A BRR A A
B AR 24 7). SE i e FH B T DCTE IR BE
ST AR R 5 NP A B OAILLL B I s A pH
TR TR R U R T 1ICP (S5 B T Ak
SHOLIEAO) VB T @5 S AME B T IR
EFELEM T DI AR  pH I AC RS WO e TRk
2R BRRHIIE | K A 45 R S 88 1 . 32 2R AR
RN 1.2 Fis.

®1 ZWHH

Tab.1 Experiment potion
2 FR ¥ AR 3 SRR % ik
Al Ca0 56.08 98.0 A4l
FriEiRen HOC(COONa) (CH,COONa) - 18H,0 294.10 99.0 R % 25
R4 NaNO, 84.99 99.0 Syl
EE=ia NaOH 40 — e
AR Ca(OH), 74.09 95.0 I3 Hral
thie HCI 36.5 — AHrat
AL NaF 41.99 98.0 I3 Hral
Tk SAE4E PAC CaCl, 110. 99 96.0 [EREEZ{R TF
PAM [ AL, (OH)Cl;_, - xH,0],, 40 J7 28.0 pH %7 3.41
[ -CH,CH(CONH,) -], 1200 J7 — pH K 5~7

®2 LB
Tab.2 Experiment instruments
#FR Hite
HJ -4 23 1ML BEFRAO, R 72035

W - pHS -3C # pH i} & pH
G - BT F-125 ) [ F- ]
T 217 BHR S H ALk RS
H -4A BURIERZ LR BiHEes BRI, RN 85015
FA 2000 4347 K Pt 2453
TKASRR TDL -5 — A BIE.OHL 4 B A4 3 ISR
B Bk

IRIS Intrepid ER/S JFETFRUDEI  WRERH&ILE &
1.3 SLISRMER X
1.3.1 pH &

K pH 3TN pH 482847 pH . FH pH ik
% AT PRI A5 K BGE L [ i 25 AR AT &S, pH 1
U EE i
1.3.2 G5B T BE PR M o I TS 7

U TIN5 TR 42 IR GB7484—87 i 1A AL

AT, I E NaF ARl i b sh 3 e S0 1
PR (1), P00 5 o AR ) L Ao £ BRIV AT AR 4
P il A B R A (4 U 1 T L

240 -
220 -
y=-56.543x+220.06
el R?=0.999 94
180 -
E 160 -
[

140 +
120 + \'\
100 - \

80

0 05 10 15 20 25
-log(F)
Bl sBETFREREREHZ

Fig. 1 Standard curve of fluorine ion concentration
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Tab.3 Measurements of diluted effluent mg - L™
L SRR T i B 10 A5 PRIGTRE T i B 10 5 10 T Hir B 100 1% HR IR I 25 1 i fE 100 15 5T
1 2.73 0.273 0.97 0.027 3 0.38
2 2.22 0.222 0.80 0.0222 0.31
3 1.96 0.196 0.71 0.019 6 0.29
4 1.96 0.196 0.65 0.019 6 0.29
5 2.22 0.222 1.42 0.022 2 0.25
6 5.81 0.581 1.17 0.058 1 0.20
7 1.88 0.188 1.50 0.018 8 0.22
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Tab.4 ICP measurements of graphite refining wastewater

mg - L7

JLE Al Ca Fe Mg P S Si

p 240.45 77.30 335.85 317.40 91.45 282.051 284.00

x5 LNEEHKICP R

Tab.5 ICP measurements mg - L'

JLER Al Ca Fe Mg P S Si

p 48.80 18 370.00 1.95 110.80 16.95 282.05 316.75
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Fig.2 Measurements of filtered saturated calcium

fluoride solution dilution
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Fig.3 Measurements of filtered effluent water dilution
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Fig.4 Measurement results of fluorine without adding TISAB
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Tab.6 Standard stability constant of fluorine complex
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