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. EEERERE T EX - FEE. A30E ALF RRTRIET 81 SR &
ELRE TR, SR T HYAT LR 8 a7

1 APRHRITIE
L1 EARES,

TIEESAFRAT R, WE. LA, SEMHL, £2XF. B4 60 HFLA.
1.2 L2

D EREARBEESERITE (49401009, 49471041).



14 BAZSE . AT AR e L P AL R Y R K 73

Bf FIX 8% , pH/mV it (Orion 720 &), SY-2D B # S (KFFT) 4/, pH 3
BEMR. BSEK. FETFEKR @I TRAMA 5X107mol « 17 FIHREMK GIR/IL
HESWERT EF), BB

BAEEARILN F A —EWRMER, TUERPAAERIRBAEMSRMR
bb, AR ZEEERHE. AREIGRERAYNTE lmol « I HHERTERE, REH
EEFKEHRT 5.

1.3 P Y

EARETS W . HERIRIRAE N (EBAT 99.5%) 0.2698g, 7 20ml #t HCI H15¢
EHRIE, BALOL ARMPEARZXL, WIEBWEER 0. 0lmol « 171, I8
W, REFRERHREEKRENBIRERE.

FARMEVAW . YMERRFRERZE 120°C T 4T 2h @ NaF 4.199g, I ERE 1.0L, #
BI¥E K 0. 100mol « I "W FARMER . HEREMRERE R I ARERETR. &5
W WARSE TR .

AL-F AU : BIEFTE ALF o, 05— & B AR e A bR EVR AC ) 1T B R Bl
TR FIR G R MR AE, SEEHR pH BKAER, K5 M NaOH HZ B &% pH, ¥
BB 2h, R MEFE.

BB TFRAEIEYR (TISAB) ;. #RH 14. 6g NaCl, 34. 0g NaAc + 3H,0, 105g ¥ER
1 40. 0g NaOH, WA fEHRBIR A /RACH 1. OL HH.

1.4 TEEERAIIREL

FREL 50g AT+ F 100ml B0 9, BiA 50ml 87K, 55K 2h, iE 24h,
{5 AR 22 R SE B S A, RIS RO IR, WIE IR pH E, BB E, BRREMYE
HEMEE, SFRELETETERRPENAEENESHA. pHE, BRI SH
BRTEERFERRRBUS S EE, BENBIAEEL 24h, MGSER pH KEZ.
FABARA K RN T L8 & MR B0 | 8 LR 1E .

RECRE pH 9 B L RS e, BREL 25¢ KT £ F 100ml BLLE . B HIMAZT A
RI% B KCl By P i 50ml, #8% 2h, ICE 24h B E.Oaful. WREvE LR, X
ARSI EBS FIMAEN MK TBHLRZS (b EREE, 16 179—184).

1.5 WEAHE

BRBORPHESANEE, ARESTRREENE. WeRBOETRAMKRER, K
25ml 2 HU# , 1 2ml TISAB i, 3515 B 20min /5 FF RN E. e & R %
B TISAB o ¥ i il 15 Hm o el 26,

WP ALY S AT RIE L THX R ITEmS. HEPINFETHIIEFEX
S, HIEER P R ERAEEER (U F ESFE, 5 Al, Fe HE 51N
HH %4MA (U HF BEHFE), AWTFXREX:

[Fla= [F~] + [AL-F] 4 [Fe-F] + [HF] ¢}
Fe* 5B RM L S WG E AR/ (FeF' ) 1g8<1. 509, Bk MW+ Fe? ik
BEH 10 *mol + 17, AR 3 PHIEEM P F B0 KME 6. 6X10 °mol « 1"+,
FeF @B} 2X 10 %mol « 171, Wi 3 P REMHMEEL 5. 62X107°—1. 95X 10 *FE
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W, BT R e TEARS, KBS Fe /T 10 ‘mol » 1709, Fe?* B &
FHERT2 2 AT, EXxEKEEnkEL, BHEE Fe R Em. 1%
P Fes Ik B — AR, o ATE MR BE B K L8 Fe(OHD, PEBEBUTH, pH 4. 0 B
Fe’ "I H 10 *mol - 7' (Fe**-F AR E N 1g8,=6, 1gf.=9""), ZUMH
F B H6.6X10 mol « 17318, S Fe ' BEMWEMNEEA RN 1. 1 X107 mol « |7, T
pH 4.5 8%, Fe® ¥ BE{L R 10 mol « 1 ', HI, Fe** I RRAMZ WL AT LI 2. N Lk
WIRRE, BREKLEN, X QO F8 [Fe-F] Mu[DIARE. HBR (1) FH.

[Al-F] = [F]y— [F 1 — [HF] (2)
LEMBEBPHEEORE [Flo. BFEBUKRE [F ] # pH &, BIRRB SHEESHRK
B [ALFL BHPH ALLF B E50EEAEILETREN—RINEEY, B

LAI-F]) = [AIF**] +2 [AIF}] +3 [AIF{] +---+6 [AIF{ ] (3)
RERBEEREHE:
B ) 3k, (F)* ke (F)°
CALF] = (AI'D) [k1 (™) | 2, (F )f 3k (F7)' | 6k (F )} W
Y ngzt 7A1F2+ yAng yAn-‘g*

AH . Yo+ yAlF;" 7A1F‘3” ey ysz‘ﬁ'}%ﬂjﬁl AlF**, AIFF, AlF3, -, AIF} MIEE £
;& kis kyo kys coey ks ﬁ%ﬂ% Al-F gﬁ%%%%ﬁgﬁﬁ
BT 15 B R BT Davies (1962) BIMFRITH:
e
1+1'
VABT I HEERY, I REFRE, ZRE T WHEFH, A RER0.509.
BERE I o[ 4E Griffin 1 Jurinak (1973) BV LK FEIFEDY, I=0. 013EC,
Hep EC HHESE, B A ml »cm™'. REGE TG B FREFHRER 25 CoFAHE.
BEMZRESHE 1C, BERBLY 2%
MR (4 ATk S AP E
klyA(lFP;) zkzy:li )2+3k37§11:3 )3+...+_6’*sy::;.__ l‘} 5
M AP FTBRERELMAERESHE. R, [ ] BRBE, ( ) BREH.
La*", Ce'", Th" M Zr'*" BB THRES F ERBRENEZSY, TTRLZRAIH &
(2) MER. HHTRXETEELEPEERK, BRI SHHTHRBH R
e R, SR FHALRBERY BRI, T2 S B ERE. Ca*t, Mgt &
FRUTSFIEMTE, B4 EBRRS5EHESEE, BRPH Ca®t, Mg REMEMN
#iE. SiO, 5 HF M 4AER HSiF,, HF —fA%5 SO, A, Hilt, H3BB+ Sio,
SR8t &R
1.6 ME_EBEHAERNERBES
Bl— & BAFW T 30ml BB, 0& &7 /K S4B 18ml, 40 0. 5ml & 10%
LR AN 0.1 % RIERTIKAIBR S 3, I 1. Sml 0. 04 %A ARE By & %W, I 5ml 30%
FNUK B U e v A VAR pHL AR 7 6. 1—6. 2 Z (8], 1B A1 B 40min 5, 7E 585nm T
WERIERE, TEMFERGTHESRERZ.

1g7,:——AZ,2 —0. 31

(APP") = [Al-F] /[
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2 ZR51he

2.1 WEESHERER B

FETFHRBREAETEEARVTRERAETER, A3 FHETAERBLEITIE
B8 BRPFSVHEEXMHE-AMREN LR, BEETFERESS), ULk
R BN B IE TR G5 RM TR, A T/EES L AILF AR R AERENEN B X
VBB S MAN SERRIELRATTRE. & TERPRABKE F/AL LFEKER
pH, U ZBEBTERFHREEM. X1 TEALF X FHRBREREHR
l pH, AR B FREMARF, AP RETHERT AN BEEHRE. NEIREHES
MNEH AT, WM RN —4. 7%8 2.8%, TELSXTEEM, RBZEFTER
BFEARY, BBREBREHLER.

*F1 ALFEREMABREARESETFHRE (25C, pmol - 17HP
Table 1 Composition of Al-F system and concentrations of various species of the

monomeric aluminum in solution (25°C, gmol » 17"

BT A Wi A
H F- APt AIF?+  AIF AlF§  AICOH)?* Al(OH)
p BE M Al W E & § f BAL B

4.53  0.0001 10 1.75 0. 299 4. 97 4. 16 0. 091 0. 091 0.025 9.61 —3.9%
4.0 0. 0001 10 1. 63 0. 333 5.15 4.07 0.084 0. 033 0. 003 9.67 —3.3%

4.4 0.01 10 1.61 0.618 5. 96 3.53  0.064 0.093 0.017 10.28 2.8%
3.96 0.01 10 1. 58 0.623 5.91 3.45 0. 062 0.034 0.023 10.1 1.0%
4.07 0.0004 100 2.92 1. 90 42.2 52. 6 1.83 0.18 0.021 98.7 —1.3%

1D FiAlR1.5: 1.

2.2 BEXMWEZRAEW

BIHAALE, ARBETERERRERTHESH, HE%E 25 CRETHEMITH
. ZTfERE T RERBEAAR pH T AL-F R FHERGEE, FHKRE T BEY
HEFER BT ESMESEETHRE, HEERAN TR 2. HEPFANTER RS
REMX RS HARIIRD. LXK 2 PREN BERES AR SBAERE, TLHE
MAMREELSK UM, 525 CHBMESEROAMRELARER. BRENMNE, BE
A EREPERESS, Alt, EHEIRPRFBEERLAERLTY.
2.3 WHEBENATIRBRY AT

TR R AR 5 R T AR E TR R P A R P B
Al/F Wi, pH S8y m, Fit, XHREER PO REREX M XE. RIRAR
RN AN RE R - LR RN KRBEN AR TS RN ERBRESH .
MAEHFERRUTRENRELR, K11 (ERH BREPHESARTHEE
— R E R R E MR EN 5X10"mol « 1™, WECRAEERB A RETRE. @
FRETHEERBHEAES, BERENMN, FRERETL. R4BRELHE
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HRAETHULOEN L LML, AARKE KC RO (LWHA 1: 2) &
BFHREMETRSTN BB IER. 7L pH WRRK, BB THE R &
SRV VR B A M B B o YRR T SE on, (BRI HR /D TR & T, BT LU P IR A
BT A5 BERE pH T B 3F R, DA E T T e B AR T BR , U sk AN e AT L R
HERMETREMES. B, XERELEFERFHESHBIE, ShaRkEEs
RN ERY. AREFIAE GRORMERBREY R R P RRENFE F
BT, FHELIEEENIES, RETHESR.

®2 BEMNMELSRHEM® (gmol - 17HY

Table 2 Effect of temperature on determination results (zmol < 17!)

WE/C pH  WEF- AR+ AlF?* AlFF AlF§  ANOHD*+ AIOH)F WIER Al #iHisx
32 4.11 1. 60 0. 344 5.2 4. 07 0. 001 0. 065 0.011 9.77 —2.3%
32 4. 38 1. 70 0. 326 5.05 4.11 0. 088 0.11 0. 036 9. 71 —2.99%
19 4.52 1.78 0. 29 4. 88 4.19 0. 092 0. 06 0. 034 9.52 —A4.8%
18 3. 97 1. 59 0. 37 5.34 3. 89 0. 086 0. 021 0. 008 9.7 —3.0%
15 3.97 1. 63 0. 368 5.27 3.91 0.09 0.018 0. 005 9.7 —3.0%

1) BAR AL N 10pmol « 171, F: Al 1.5+ 1.

ERERTMETEMX, WL — D, RIS R EE L
LAYER, L. TLFEMHIE =4 pH<4.5 BB HLAE &8 L 98 m R
0.89%, 9.83%0H0 4.0%. RRBHREFEMEN AR TEPEMNFESRTITH.

R 5 BrAIR LTS 2SR BR L SR B 40 ) F A R AR R A AT B 3% HU R S 1 S48
FERPHE, RARKELE, TURRANSESSE, UL AENENI Y ETN
. BRPERAL, WRTEMNENSRER B, WEZAPWHENRENT 5%. X
WK AT B AW Fe S MBI Z MR S,

®3 THEBONT F MWRERFEEETINBHBEI A

Table 3 Concentrations of F~ and major species of inorganic monomeric aluminum in soil solution

BRI A3t AIF?t AIFF  AIF§ ALCOH)ZY AIOH)F
+i% KHER pH BF WEF

(cm) (gmmol » 1-1)
4. | EH#R 50—110 4.66 9.55 4.68 0. 02 0.8 1.88 0.11  0.008 0. 002
4 W HRLKF  20—60  4.84 832 6.6 0.004 0.24 0.78 0.07  0.002 0.010
4. M WI&%  0—20 4.57  10.6 1.0 0.14 2.7  2.55 0.06  0.03 0. 006
4 M WIT&% 20—60 4.58  7.94  2.75  0.05 1.22 1.69 0.06  0.02 0. 004
a4 W ZHEE 020 4.46 19.5 0.54 1.98 10.7 2.87 0.02  0.37 0. 046
a4 ¥ THE®E 20-60 4.52 12.3 1.15  0.40 4.61 2.66 0.04 0.12 0. 025
¥ W EEEE 2050 4.64 5.62  2.62  0.03 0.76 0.97 0.03  0.007 0. 001
47 ®  WmkY 015 4.8 16.0 4.51 0. 04 1.84 3.88 0.22  0.01 0. 003
RaOW HEL o0—10 512 7.29 4.51 0.01 0.41 0.86 0.05  0.006 0. 002
a4 B \WEkE 020 4.96 11.9 3.24  0.06 1.88 2.86 0.12  0.025 0. 006

1) BB FHNEEF IIEE, SFNEE.
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T4 THOERERBBMAREETHEEES (pmol - 17HY
Table 4 Concentrations of F~ and major species of monomeric aluminum in red soil
solution from Jiangxi (gmol ¢+ 171)

pH ®F HEF At AlFz+ AlF# Al(OH)2+ AlI(OH)#
4. 54 8.7 1.1 0.3 3. 24 1. 77 0. 08 0.016
4.49 11.7 0. 37 1. 97 7.3 1.29 0. 41 0. 058
4.36 15.5 0.14 8.4 11.7 —_ 1. 27 0.13

4. 29 21.0 0. 085 17. 4 14. 8 — 2.27 0. 26

4. 20 32.3 0. 058 35.8 20.7 — 3.8 0.35

D BETHHEFIEE, BFVEKE.

F5 AHTENERBEROHLEK

Table 5 Comparison between results of the two methods

pH F i3/ pmol « 17! W/ pmol « 171 AR/ %
4.43 14. 6 14.5 0. 31
4.16 82.0 81.0 0.6
4.02 184 174 2.8

3. 84 500 513 1.3

M 3 FIE 4 MER, ITTUN EBBRR P IV EEBNIESSTE — VLS.
MFPSEREUTRENBRYE T, ALF S5 REVNEAEENEBES, H4FLEX
WHE. WA ALY 2892 AR LE, MEZRETIRBERPEEF EFE
RER/. BEE IR EE AN, ALY 7ETCHL AL SR AT 5 B W B B, FE U B
REF, FLUBRBEL S AL/ ALF S8R FERSH IV REE. FE pH BK,
AIOH*" il ALCOH); #4775 B th B K.
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EXPERIMENTAL VERIFICATION OF FLUORIDE
ELECTRODE PROCEDURE FOR CHARACTERIZATION
OF INORGANIC MONOMERIC ALUMINUM
SPECIES IN SOIL SOLUTIONS

Xu Renkou Ji Guoliang
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing, 210008)

ABSTRACT
The reliability of fluoride electrode direct potentiometry for characterization of inor-
ganic monomeric aluminum in Al-F system was verified and the feasibility of this
method used for soil solutions was studied. The results indicated that the relative error
for this method is within the range of +5%. If the equilibrium constants corrected for
effect of temperature were used in equilibrium calculations at the temperature other than
25°C ,the results will be not different from that at 25°C. For most acid to weak acid soils
in south of China, it is feasible to use this procedure to characterize the inorganic
monomeric aluminum. But this procedure is not suitable for strongly acid soils (pH<C
4.5), because the fluoride activity in soil solutions is lower than the detection limit of
fluoride electrode due to the Al/F ratio changes with soil pH. The results from some acid
soils in south of China indicated that the Al-F complexes in acid to weak acid soil solu-

tions were major inorganic monomeric aluminum.
Keywords : the inorganic monomeric aluminum, fluoride electrode procedure, soil so-

lutions.



