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Determination of Fluoride Content in Tea Leaves and Tea Water by lon-
Selective Electrode Method
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College of Chemistry and Molecular Engineering, Qingdao University of Science and Technology, Qingdao 266042,
Shandong Province, China.

Abstract: The classical basic chemistry experiment “determination of micro-quantitative fluorine in water with ion-
selective electrode method” was improved to “determination of fluorine content in tea and tea water with ion-selective
electrode method”. The experimental contents for the “determination of fluorine in tap water” were extended to the
“determination of fluorine in tea and tea water, fluorine leaching rate of tea leaves.” The effects of tea : water ratio,
temperature, brewing time, and tea powder size on the fluorine leaching rate of tea leaves were also investigated. The
fluoride content in five kinds of representative tea samples showed that drinking dark tea caused the risk of excessive
fluoride intake. In addition, the experiment was further expanded and extended to the ion selective electrode method
and other detection methods of trace fluoride. The introduction of research content and grouping experiments was
more beneficial to cultivate students’ scientific research thinking and spirit of unity and cooperation. Exploratory and
challenging experimental contents improved students’ ability to innovate and solve practical problems. The infiltration
of tea and general health knowledge in students’ lives, enhanced their health consciousness. This experiment was rich
in content, interesting, easy to operate and promote, and thus suitable for junior undergraduates.

Key Words: Improvement of classical experiment; lon-selective electrode method; Tea; Fluorine content;
Innovative talent cultivation

Weki: 2021-11-14; FEMH: 2021-11-22; W% KFE: 2022-04-02

#IRE#, Email: gaohtao@qust.edu.cn

R IR AR T I E ST H (22020029, Z2021020); #HE #2019 455 — =24 E W E & AT H (201902051006); F 5}
BR A HHHE L E s H



K 2= A %% Univ. Chem. 2022, 37 (5), 2111041 (2 of 8)

1 5|5

BT RE BT R TE I E SRR R R SRR, BRI T, PRl BB TR
L A AE 7 A LA T3 120 SRE AL 22 ST 2 — o 2 2 T 5 F) ST VR A 25 T R Sz 5 s 1 25,
AR TT 52 2R 9 SRR HE VAT B K RE T L e BN AT 52 (OS2 00 N 25 . A 1 5236 e et T2 A ke i
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2.2 SEEWH RAE
S R KA RE LR 1

Rl LREHA KM

E ali g il 1 7 A 1) 77 3%

AN sy 4l B 25 S HE 250 1000 pgmL  EAREI % . ARECT 120 °CHt4 hffNaF
HIRAF 1.106 g, ¥R, ERES00 mL, &5, PHETRLE

i

e 70%-72% W R BUSALF R 0.1 mol-mL Vs SR BL8.4 mL70%—72% &,
HRAT FH/KH# FE 421000 mL, 15£]0.1 mol'mL " {1 i E R VA 1K

Frig RN sy al E £ B BB PR A Z A (TISAB): 57 gfr R #N+6.0 g
HRAH LB, VR ES00 mLA BT, AR

LR Sy Hr 4l M 24 4 A1k R 7
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T E I AR T AR 2.
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EAR S EiERS) )1 7
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T T LR R AR PF-2-01%! AR 2 A Bt B A
HANH R LR 23274 bt A R 2 A B A B 2
CERC RS 85-17 EIRTHERIT A
B IR 7K 4 DK-98-IT%! KA R WA A B2 A
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241 FETAAERR K H K B3 5 e

BB AR E I A (1000 pg-mL YRR, 7331100 pg-mL ' A110 pg-mL (K F FrdEE . HER
FEEL10 pgrmL ™ FAR#EAE#1.00. 6.00. 10.00 mLF3/M100 mLAE &, #EFEEI100 ugmL™ F iz
HEEW2.00. 4.00. 6.00. 8.00. 10.00 mLT 59100 mLZ&E =M A, 2 HIIA25 mLTISAB, E#&. #&
57. 15%00.10. 0.60. 1.00. 2.00. 4.00. 6.00. 8.00. 10.00 pg-mL 'fIF hrH#E & .

o v 2R TV TR A AR B B vy VR B AR e N SR s loe R R s 3 NG AR AL RN SR FE AR, FHHR
WEARFEASDEFEL min, A5 bR, SHCPETRAE, M E-lgerbn i f 2L .
242 FEHEEEHNE

F R ML PR AENY /T 838-2004,  FH 4605 -3 5 14 F B2 00 58 4% b ) 3t 2 U7
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TR % .
3.2 FKEHXFR P ER H R
S AUERIFRE — R AL, TN — A R B TK, K381 025, 1:50. 1:
75, 1:100. 1:125, E-T80 °cCEE /KA IEIR)G, 1%2.4.35L5K 7 EME R KPHER & &,
HER3 T AT, A/K RN, ZH SR RS, 256 ATH & R IR, e & 5 Aok
A1 75

3 IR FOKRE BRI

FoK L TR /g c/(ngmL™) KB R R (mg kg ™) B HER%
1:25 3.2025 1.7955 112.13 57.40
1:50 1.6011 1.0681 133.43 68.29
1:75 1.0670 0.8076 151.37 77.48
1:100 0.8013 0.6354 158.60 81.18
1:125 0.6390 0.5204 162.87 83.36

3.3 MWEREEX R P RER R
[ A KL 2 75, FEAFMIERET, WESRKT RS &, THERHRAIR .
kAR, R R, R SRR R, EehiiR B . SRR AR TR
JRANA 2t 7y, 10 HLAS R ARSI el B A iR IR FE A 225, SEI0 A 52 7% (M IR B D80 °C.

R4 MHHEEENFKAGTENTH

R/ °C A /g c/(ug-mL™") KR & &/ (mgkg™) 7Y%
215 (i) 1.3330 0.5917 88.78 45.44
40.0 1.3340 0.6631 99.42 50.89
60.0 1.3348 0.7431 111.35 56.99
80.0 1.3330 0.8018 120.29 61.57
100.0 1.3348 0.9693 145.24 74.34

3.4 IR IR X 2 P IR RS IR
[F] € 25 /K EE1 75, PR E80 °C, AR AR MmN [a], W 2R /K b Rl 2 B, H BRI bR
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RHE,
MFESLE AT AN, PRI 1A B 10 mindE 350 min, 250 H RN T 19.68%, FEAMTH
ARG M S A N ] 295-15 min, AN SZE6 S /K ph B TA] 4% ) 4 15 min.

RS I T FROK R A B KR

5 [ /min FUF R /g c/(ng'mL™") KB IR B/ (mgkg™) 12 H /%
10 1.0629 0.6228 117.19 59.99
20 1.0600 0.6228 117.51 60.15
30 1.0685 0.6485 121.39 62.14
40 1.0668 0.7625 142.95 73.17
50 1.0624 0.8268 155.65 79.67

3.5 MWIHRECHZEFRERH KR

YERIFR B3 43 25 BE T3/ 100 mLEEAR H (ZR K EE N1 2 75)0 B3N 100 mLEEAR, 43 5 A 80 mL 2%
HK, BET80 CHEIR/AKM M FHIRG, £ E F/KEINEA ZFERRM T, KBEIRI0min)g,
3B IE— X G BFIZE K o 53 HL80 mL 80 °C2: B 17K, MBS A e A8 o, 7K I A 4k 2218 I 10 min,
RN TSR, DARHE, BRI =, . ISk

HER6RT A, PRYEREGZE, FKFP IR BB, B0 EE ERKRT =S K
HEXT TR R A A S o R A, T EERHE K. BEX T RBARREEE R SRS =
BmIAS, AIFE RS AR, WA ZEAK, HERHMEmMAREKZ T, DU ER NS
Hj%[S]o

e IR RAKR A EKIF M

TR KR IR/ (mg kg ) RN/ %
1 109.27 53.24
2 27.59 13.45
3 17.65 9.04
4 15.79 8.72
5 13.60 6.88

3.6 FEAFEMBERHNERRXR

AHTEISEEG 264 T, 23 i e B 40 B o 1 25 E 5 2 b Rk R S =, AT L

P 745 BRI, A Bt 075 5 AR A TV A 3 H 31 B L A i i s s, iV (] 30 mink, R
HAHZE R K HA11%.
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TR ERISZI 2T, RIIE TS AR 45, GRMBRMEMCRERENRS &
J R R H

HR ST AT, AR I & R AR, MBI B RR MRS EESRHS®N T
%, FEFHZBAZM TR P E . MRS FRE A E Crmbdek . 5. R iR IR
) (NY659-2003) DI il e : B A T A &ALy & E AR T200 mg, 1% BAE A% bR 765 .
DA H AR I NI R E B EIRN B N2.5-4.0 mg, 1 E R R A HE BB E AR AE
K1.5mg, M2 HREHANENBRAGE R0 mg 1O, ks, XJUEFMBAE LRSI 3
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XK, 94g; AR, 33g; 4K, 24g LK, 14g B, 1g. KWk, BT RHBERNEFRDE,
MHAHAR — A SHHFRBAL RN PR ERERE, A IEET R, SdsH A
ANER g, BERHRFFRE —RMER A K. 1A, 51 S22 — S0, IRAR % T B,
JART 0B Ly % 2% R R A v 2

T FARMORLEE R F X AR RS BRI

I E ] /min FRE Fen i /g c/(ug-mL™1) KIZ H gR A B (mgkg™) BHE/%
10 JEi I 1.0629 0.6228 117.19 59.99
T 1.0675 0.7032 131.75 67.44
20 JEi I 1.0600 0.6228 117.51 60.15
WHRE 1.0643 0.7032 132.15 67.64
30 JEi I 1.0685 0.6485 121.39 62.14
WHRE 1.0673 0.7625 142.88 73.14
40 JEi I 1.0668 0.7625 142.95 73.17
WHRE 1.0624 0.7940 149.47 76.51
50 JEi I 1.0624 0.8268 155.65 79.67
WHRE 1.0656 0.8609 161.59 82.71

RS HARFREEEKINE

B i KR PR A B/ (mgkg ™) Feul 5 E/(mgkg ™) TR H %
A (E L) 15.78 21.62 73.00
R AR (EZRED 47.83 61.70 77.52
FLAT R (QE L/l 64.52 88.63 72.80
e NCAE TS 109.27 195.37 53.24
B (A ARRE %) 1326.04 1538.58 86.19

3.8 KRR EEMN

(1) BB BARERR 1 I S i BORK R ISR E IR BE A T I IR S B R 2 AT
BT REMK . FEPREE . FEA A B, AR L RS R, AR IR, Wtk r A, &
TRFNERBIE T M TS B H AL S U

() BEELAARIRRE, BT BRI RN E SR, SRR I AN ? BN
BRIk ST A7 2N E A AR TR, TR, RAEHINES, A9 R
T B R SR M BAARYE R I TV, Yot R B kA%, SRR AR RO, RS
A R RHIR R 1) 2%

R ARAFEHARSERNE

FE b B W
FRBEKREL 25.00 mL 1.28 mg-L™!
WEEKFE2 25.00 mL 1.49 mg-L!

R 25.00 mL 1.10 mg-L~!

T 0.1027 g 1.43 gkg™!
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SCHRTE ) B [ B e 0 R I PN
BN B 5 22 3L fiE 1 55 HBR IR
BT B4 5 B ¥ 8E s 5 PN
PN 55 SROWIEAEN, RSB IRNBEINZIE)

() AL IRAERE, AR TAREAM, LRty =27,

Rl BRI

SRR AR

TR FESLIRT — A E LI A R, 51 S EE SR, BT SR R VA T R, AT SRR AU R SR R B, BT
TSI TT %
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=B, EPEFE > TUE, WRIEMESE. IZSKBRANERE, MR TR B,
SER S WHE . 0. BRI S A AR, i Halt e 1 “IROTINZs 7 K, fEARseis —4
SUEVE S TN FEZUN G 3 R R AR SESS, 597 1B G R I M BT IR U 4k . By SEEGEE
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