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TERILLEHEENRST
IV. BRI £ EE
Ex® TRLE

(b B R R WA AET)

Bl A Wiegner §1 Pallman™®? B3R T B, 60 AR B ® pH SHPMHEEA
BRI G, BT RAMEESR , o 5IE I8 2 R A IR, ERL, RSB TH
BT RORBURL Y, EEPTE R ER AXADHAR, FHE KRR HE TS0 5138w
FRAOES TG Y, KA R AK L K R, S MR E ke e, (H
EXTEMFTERRE, E— B4 EFREWIE, % =R, KECE =R FE iR
Fe: (1) Pallman 023210 5} 55 | 5 B TR AP EE FORE S5 PTE;(2) Kpokos
SEUWBIRIFA D , X R B T H5R i AR B0 L B AR R BT KBk 048 AL 7 (Donnan HL{) B 5[ #E;
(3) Jenny ZEU6Va8 gf 3y, EEekenfiraf HRBREATFH KT 1 CI- BFRRERLER
M T = A — R EE (T BOR AL, RTTRHEHBMEM, B—H @, Overbeek™™ AN &
BRI BEA Dopnan H,Zh#y, @4E— Donnan HLAL TR MEEALGL, fbF B AR E
BT XS BIERA L TR 4R E, JKenesnosal®™ FEFAITX I B #93L #R £7 it
B, b, BA R BRSO A7 AR R FT BRI 4R R T o (B ZE 420 1R, ST X P RURE RO 8L bR
ERAEA LR AR F A, BT R AN 225D e, (57 8 U R i 338 B0k A 8 118 BE A
TRARSLE X, £ B pH WEMBE FEEMARDIEFEE, MAEEDINTL
BT BE N TR, TURFRKBE X & PR, RUFE BB AT 4R H

— FERHH

A TRHAURE L ABRE LT TR R LEENERA, ROBERREFTIRE, R
KRR, REXREER, MERREFTHRAOLLEN L, REHED, THHRLKRE
B, HE R EFR IR I E R,

SE /AT 0.02 ZkaOFERL, AT MRS R (IO PRA N E L), BT HRE,
it 60 fLEh. B4k, TN A T FcREE, SPEAMBEELT W, HTa& B2
MBS BOERAS, QIS B Ptk B F iR IR il & o ISR L4, AR [F BB RE B
W, EFEMB TR EARU L, AN, RE—RB3/E, FEEITEB T MR
M ESMAOmER, —AREE AT, FRAUERE—F/AN RENA RN, N THERS
Mk tRE, RASEREOCESESR AL KIERER D, 2 NGB R AH R
B FE T RS PR, BT — R ROAE, — 2858k, Pr AR
A BT T, R A S Hhk K, SR AR IARTH Hl, HIORHL R AIEL B Rl 5 5K
FEMSRBI A BB EE R, FE (859 Doran i pH &, W LAFE) 0.01 pH 82 1 21k,
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FERVNE , EAWAR PR TR A—KNEE S E(F—#RAEFR RN HERRER
AR A R SEATRRLE ) A4, RS RE N R AWM. FInERE M BT
BRES , K HR B R A DI B, T RAERR IR K AR E, SR
ERMNBBHRG, RHEPHE, RitATAPRIEREE, —ARTTUEES 0.01pH &
1 ZR. EXRR#RRMRIES, B EFAABREESR, HERBHAHEGE,

=, PR N AEYE

AT RBUMBNTERR, ZBI=AEEME: (DBBENTBEREFR AT LR
Fo () #FARN BBHNARARR? (3) WERNIEEM LG T, F X BHBR ™
£F/R? UTRERMIGTRER, DT R
(=) BRWE AR iTaIXR

Y% Huxomscxuit™ AYXEERHES: , HF AR RIS R BB, BD B AY pH B
HAPBHCH R, T IER M AR RN A RN . A TRIEBX— S, BRAA=ME4A
BRI, FRSPR BEX R, RE T S8 FRBREEAL, & TROURE R E THAF

SERE 8 4R
®1 HEEOERTFRENE

® AR R % AL W CER)
pH B pH B
T % " (apH)* % % "M (apH)
6.43 6.14 —-0.29 6.08 5.81 —-0.27
6.36 6.15 —-0.21 5.70 5.49 -0.21
5.61 5.53 —0.08 5.61 5.42 -0.19
5.32 5.31 —0.01 5.40 5.22 —0.18
4.91 5.04 +0.13 4.96 5.05 +0.09
4.38 4.57 +0.19 4.41 4.50 +0.09
4.14 4.42 +0.18 4.37 4.46 +0.09
3.76 3.94 +0.18 4.09 4.16 +0.07
3.52 3.71 +0.19 3.91 3.98 +0.07

* ApH = pHgm — pHpmm

NZ FERRWIAMTF RN

Nat .
+ O % * L
6.36 108 106 -2
5.32 116 116 0
4.91 121 123 +2
4.38 124 133 +9

B 1 23R 3 7 B, iRAUBA BN (ApH = pHiet — pHagig A IR = BK
w —ERrwn) WS, P8 pH 5.3 U LN A, epaRMEESN; EpHS53 UT
B, AR, fE pH 5.3 Z2AB, ApH = 0, AUBLEALER, £ pH 5.0 Z2468,
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N3 IR PRATT RN AR TRENR
W 5 E A TH&K+
pH Bt pH B pH B
g | ® oM | (apH) o mmems | g o | (ArE) | e | koW | (arH)

5.53 5.34 -0.19 7.16 6.91 -0.25 6.02 5.66 -0.36
5.11 5.10 -0.01 6.65 6.45 -~0.20 5.02 4.86 -0.16
4.14 4,35 +0.21 4.16 4.20 +-0.04 4.34 4.38 +0.04
3.89 4.19 +0.30 3.12 3.19 +0.07 4.00 4.02 +0.02
3.28 3.29 +0.01
3.02 3.04 +0.02
2.93 2.94 +0.01

ApH = 0, [HE, JPEATE oH 4.2 LITH, BIEEE TR BRAN, XEMHRS AL
o 55 B I8 S, T AP BT A 3K fk— B, S LA Hinouscsnit 45 A 52 gyt 4
7, B R AE s S, M B (BEXF T FERE £, 48 pH 4.3 LT LR T

fR/N1(0.01—0.04 MELE FT AR A9 TE ApH (38 3 ), OBTIE b 35 2 R Ao X
IBUPHE T, A% R 7-9-BUR B Donnan ZRFEMRMRE, WAHF B2 ik, MBBKRIMK
AN L FE pHL 785 N M AT ST A T AR , H ELISISP I pH s38 2 TTSEA , TR A
BB BI— A B3 0.3 oH, # HLEBE BT pH MBMARK, X OLITRT, 8K
SR 7 2 R FTRE R Lk — R, [ 0, B — S S H B TR E
(=) BRBEIEHFFRE

Sl 53 B 5 B TR, AR H TR R A VRS L R N Y, W SR e, A s H SR
RO BRI AT LA B BRI, B3R 4 7B, B RERA A/, b pH T, X

FREATIR, 1E oH 5.6 M LW, B8 Sl B H 2 BB T, T4 oH BRERT , R LI H5Rh
BRI, WH RIBEA BN IS EApH B &S, [EFFI%A pH EHE N, 1
BUAGHE pH RME TN, 7E49 pH 5 LA TH, J/E] 0.01—0.05, H3RHL RT3 aApH
FEpH BRI 9 &, (B HIRAEIR ;75 oH BUEN NIE, —AZ R85 0.3 pH, EILER, F
R R AR T B4 B A BT o
(2) EwRER R

B TR B e R A R BN R B 2 —, T LA e (1 60 RF 5 SRR
RERRL R BT BT BB AR A 2 4k, BB 05 BRI Ve, (8 g B 7 P A
—$HHT, MRBEE, TIOMIRE S, BT B AR AT D3 21 MR i e 5 D
S RS IR, B ST B TR LR SRS, MRIERRARE L
vt 7 2 2 B

1. B EARRL AT RGBS BRI EL A A e B RS 5%, A — 22
BOOREK, Wl SR BT, AT, BREA RIS MRS, et HRa B
it, AR L 0, 8 51 T 32 5 shaoRE L,

328 5 T R, B [EARAGH B 2B A1 ApH 657 WA B A2 BTN . 3 F
e R B BOTBAL , W, 7 9 5, T4 TE P 07 DA 5 - o B, BV e, 7 9 TE A
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B4 EIMREFH R R R

o pH FAGRESR | HRERER

BuwKn *Sw R g;;:?ﬁ (apH) (apH)

6.36 6.19 6.32 —0.17 ~0.04

5.61 5.55 5.59 -0.06 ~0.02

*(rﬁf)! 4.91 4.90 5.05 -0.01 +0.14

4.8 4.37 4.58 —0.01 +0.20

3.76 3.74 3.96 ~0.02 +0.20
5.70 5.49 —-0.21
| 5.40 5.26 —0.14
(Ragt) 4.90 4.88 —-0.02
4.08 4.05 -0.03

5.53 5.35 5.52 -0.18 ~0.01

5.11 5.01 5.20 -0.10 +0.09

AL L 4.14 4.10 4.39 —0.04 +0.25

3.89 3.89 4.19 0 +0.30

6.02 5.69 a5._66 -0.33 -0.03

5.02 4.90 24,86 —-0.12 ~0.04

4.60 4.55 24,63 —0.05 +0.03

TRXL 4.34 4.33 4,38 ~0.01 +0.04

4.22 4.20 8425 —0.02 +0.03

4.00 3.98 84,02 —0.02 +0.04

* R RA R, B R, R R R, BTG, R RN
* FHASEhFaKn.

5 WMErwsSAER R

A P W 1 o A
T % #% w % (apt)
FRBR TN AR 3.00 1.34 —1.66
SUE A RRTIR R 4.06 3.33 —0.73
W k 5.24 4.52 —0.72
FURDEH TR 5.63 6.50 +0.87
SERRE 3.90 3.46 —0.44
. SBEELL 5.09 5.09 0

* FMBBAL T SN, RGBT AR M.

SRR, M E b, B i BB BT A9 K /b BHANRT T8 E A0SR EE RN IR | BA BE B BE T
Rt , B AT B[R9 ApH S8R —1.66, —0.73 Fl —0.44, T BN L AL A SLEE
PIBAEROL, XEEHE R 5 AR oh AR T HL 1] 28 BE B 25 BT R Kk —BXo

2. B TRk e, BNBR, 25T #eas A BB F R, BN e, i R
R, NEBRABKRMERE FRMERE(R6 ), TH ARMRRK, — B EF
BB TFIUS|RBRERNEA ApH; FHASSE T ApH sl M/N, SiEinfE s 4
AP, SIRBR/MYIE apH; ZMEISEEFH5EK ApH AMETE pH 38 8
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6 IRPRMEEST R R AR KN

pH .

e 0 B F ﬁ&(i& ES 1fir
% B no® PH)

& 7.60 7.12 —0.48

= 3.90 3.46 —0.44

R £ ¢ 7.16 7.05 —0.11
8 3.98 4.02 +0.04

£ 2.94 0.41 —2.53

ERRRTIR AR 5 4.40 4.29 —~0.11
48 3.77 3.89 +0.12

.48 5.09 5.09 0.00

- Vi 7.53 7.56 +0.03
] 5.35 5.36 +0.01

/b, TIEAE pH ER-PA TR R FRAL AL R 5 TR E R . B FROXFECH SR
W) pH A%, —REE pH 4 UTRE, HRIEHFEpH 4 UTHERZEU=H
B AlYTY BTESEEAE, TR pH 4 DA B FFRA7K AR , X P22 BN JU b R MR AR
AEL B Ry SR B R B (R 7 ), 1E pH 3.7 ZE4AR, AICL, F1 MgCl, Fr7=ERME
e (L BEHH A8 KCL sk, TAE pH 724N, A8 KCl IR iR, A
W SRS K HBE, MgCl, T AICI; 2h#f s FIRER A B IE s SR oW e i, {H L
EEHBM pH Zik AT KCl A RIES pH K, EXRPERR, 257 Hm
AlMH B TR TE AR SR AR g S AT A, B B TE pH 5.3 ZEARY, AICL EhifF i BRI
BB SR [ BT R S E R MR 2, 0, BARAMER TS T 3—4 BR, B
T R TE A A P I e 7 22 R0 B A B B AR 31 BIRAWRIEE —/N a8 17
ZiR, {HIER pH N A+ E, RIUPRBT AlCL BRLE pH BN REKE, &
T AT EFRIEE, AR WY R T
BT LONSHEERTEMOER)
(R 0)]
L 2 1INAIClg LNMgCl, INKCI
e | Fe | own | PR o | om | BIAR | rew | ow | BEE
7.07 121 118 -3 91 87 —4 65 65 0
6.36 72 69 -3 65 60 -5
5.32 17 13 -4

3.76 —104 ~101 +3 —104 —101 +3
3.66 —108 —105 +3 —111 - 104 +7

3.ERICRIRR I, TR O ST AR RO OB O A B, IR AT DATE W, e
RATUN TIBER SRR ERMNRERET W, CHBBERITLTR— S NiFaaEit
RAERXRE, LFERARDEOTE (NEHRMANRBETED), TR MBS A Ak~
(:8),
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¥ 8 ThTRUNISE DRI Mt AY3E R
SRR U 3 2 -3 A SRR L
£33 6L ) pH R pH e Al pH AR
Fgu | o & | (ApH) | pggae | 0T & | (ArH) | g |0 w | (ApH)
4 O 3.00 1.34 —-1.66 5.79 6.47 +0.68 3.84 3.88 +0.04
AN 2.96 0.46 —-2.50 6.42 7.04 +0.62 3.98 ‘4.02 +0.04

HK, HRFTARENTRENER, 145 R TE R 5 A AR A 870K B R
170 , BRI 234 755 g 2 T30 P S D o I A o 25 A TSR e, A2 87K (BB ) h i
BN, T UARBRE A SRR 2R 4, Mk, YHFRNT 0.25ERAA K
BORL (R AR B R A A bR 2.8 B BN, IR BE 3] T +0.04—+0.06 pH MITEER
Br($ 9 ), XRFBAS AR AT TEE LI pH 4 ST i HBLSEIR/NYIE ApH A9
RERSRMER,

X9 AABHWERLIHE R

pH # B AL
(aph)

it
3.71

3.97
6.15

T E oE ¥
3.65
3.93

6.09

+0.06
+0.04
+0.06

* BHkltdy 1:5, B 0.001 MKCL,

77 B Sh A EERCR AR B AL RO FT RR B2 v, TR BRI shxd Bl Bl R FH SR AL AR
LB HE B, RMKRBTHEMGE: (1)U L EBROFEKR—B, BT —/ MR
f, B — AR IR R X B SR A P B R R, AR R 7 B LR R s B g — L R AR
AR TRMIREIR R, TTHE S — R RBERA Pl s aabiid; (2) R 53 L3
BT ER, A—BARBRERINP M EERT, EERDRBHRA LN FEX B —a
REEW, FFLEPASJESEMEsOBR THTRE, BB TR 10 kR

F 10 PR EEN i F0e i £ RO R (RAL)*

o BIATEA | R
—— R | ks
G| @D @ @ | w0 P s

Biwkn | Bnikn | Bk | Hnke | Baike | Haike | Bake | Baka (5 G @ (2
g’é% 422 | 422 a3 | — | 423 | — |43 | — +0.01 —0.30
4.68 4.68 4.77 4.77 — 4.59 — 4.59 0 —0.18
BB 621 | — | 619 | s.o0| — | s.83 | — | s.83 0 —0.07

* RERT R, RERATIL Ve, BB 85 Bk
M3 10 7] R, 1R3) B BB R BREL A 4. B B, (HHR Ak 3 T
HAL o Bilhn, FRALRTE pH 6.21—4.22 RITEE A, #R30E pH K 0.07—0.30 #{1, B4,
RFGEREE], R B R AR IR B RGIE K, 3 Bl R i E i, 25 KCl
RO EE R 0.AM N, IBSIEMENIERM R, XARVBSIEEE SR LR AP W,
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EREBTERMEE, FrURRAIRIE oH BN Mt SRS EMBA R, MK pH 3R
B M B AR (3% 11, 12, 13), SHESTFNEPE1-15 BF , WAEPTA ) pH B A RZH
Fed BB (R R 12,13), T RAFIERSHN L8 pH fERERR, 10 R TR T 2R B
R E ERARE B B R T X s, L A9 T BT B

R 11 SRR N B L
pH B M Bk XN
% W RHBE) B (R3h) (apH #) (apH 3h)
5.70 5.49 5.02 -0.21 —~0.68
5.40 5.22 4.81 -0.18 -0.59
4.96 5.06 4.56 +0.10 —0.40
4.41 4.50 3.98 +0.09 —0.43
* W SRERGAE, M NaOH; kit 1:5,
N12 FEOELON FEENE (R
pH Nat & B (R
B o N K [
T B & W B ?A@ﬁ%
(apH)  |(HENHAER)
6.65 5.80 —0.85 -50 135 123 -12
6.00 5.43 —-0.57 —34 122 111 —-11
5.15 4.78 ~0.37 =22 107 99 — 8
4.61 4.35 —0.26 -15 105 93 —12
4.25 4.02 -0.23 -14 97 88 -9
3.65 3.61 —0.04 -2 86 83 -3
3.42 3.38 —-0.04 -2 80 79 -1
3.25 3.24 -0.01 -1 73 73 0
3.09 3.08 -0.01 -1 69 68 -1
* +ok}bdy 115, Nat JrEFiyHy0.01 N,
13 TN, PTG (R
pH K+ 3% B (BR)
& W N K -
W B W % B ?@tﬁ%
(apH)  |(lHM&5ARR)
6.38 5.91 t—=0.47 —28 188 176 -12
5.60 5.26 —0.34 - 20 165 162 - 3
5.38 5.14 —0.24 —14 148 146 -2
4.86 4.73 —0.13 - 8 135 130 -5
4.44 4.36 —-0.08 -5 119 114 -5
3.66 3.58 —0.08 - 5 80 78 -2

* ok 1555 FEFREHH 0.0IN,

4. FHgH AR NA: Marshall EGW), FEH FRolit etk R, HRE RILHTR
BRRHPU G, ERMMSCERT, BHT TREMFHR, ABLWE, 1E5 58
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H1 FEHWNEERMOESE (pHe REGEREMATNLE pH)

B B EAR AT RAMES), XRAMERNTE—EN M AR T, SRR
WA , W B, AR K, ZE S OB Ko
SRS

(—) BB, BT 697 [F) BT BBk H R B B AL EL, AR EB R e TR BRZFT B
B, 3 10 a9BHRLBEBR T B AR BU R ROMS AEAE I 5 | ABAR 22 Y FT BB Mo T EL AN R7A e R 3K Al
BB A%, QIR SR MIAE pH BHEN AR HORMIES K £ — 2, B R SUBR L BRH A9
FERILE pH B EL TN RRBER— (R 4), BTEATEPRIERER
RN REN TR, TS T CO; BRI 5| AR/ ™ BB M W RO K ARG, TED
EFHEEBEEBRM T CO, RN HMERFEMFAN pH, HMXBEIESS T &KL
AYTEAE, MRS, AN SR AE R B L R /5 o T R R W _E A — B /KR A7 1E T e AR e L R
B HAORE, A R B (ApHDAE Do R T BMPMB R LT EAIBRE,
RARAMER S0, B AP R R, EERIRE 1 N, 358 23 /N #18— AU LS,
SLENESCo I E I, (AR % B 55 el AR X B BRSO AR, TIT 24 P SR-BAL SRR R Y,
F AR D AR AL, RUAL AT, Y AEEA BRAEITRIEN , L5
BT BB AL, BR, S FF L ZHP B R R KR H &R BN, —
BRBTHA TSN BENBFEE, 0 Jeany HUIF Bower™ FFE,H% Franklin
T McLean BTAERIAM, AATEREARBBERE T, RAHBBER . RFITIE
EREFRERBENERPHEITH, FLEERMUITETHLRE, HNALRLE
AKX HRAEBCR AR W, B—NREE, FLLE2EST 0.1—0.15 4~ pH B {77
FEZE 0.3—0.5 MAMIRZE R REGAME, BRRBIR 12 AR 13 Ha9RRE R LB 3], i
FHE pH KM F— MR b B8 F-F PN Es T18 B AT R Bk SR A B R A3 B K 1k
A%, TEE pH BB N B T-1E BB RB N B SFME T AR S, MH oH 8%, Z7&
KM RBUAE , BLA SN S TR R SR 2 A b R v B (L BT B 8, AT A H sk
18, XA E bR Atk ERBEF R RN EEFBRRSORR, ERERNL, BX
b [l 2 e B HH SRR B AP IR CE RS R TR A 3, BD4E oH KR LR /1, {BIEH
pH MTFHETIRA, 53 4 TP E B E B R LSRR THRRGSBIRN—3, U
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S, TINBE B, IR ERRAO5 — B & , BRI SEhR LR AR A0, daF 5k 4 vh
ke B AR BR(ApH )ENAR Y T FIilE o RS ke i i, FEL R |, R 3R 4
B A B, To Srad T-RAATIS AT THZ 1, 1540 pH 5 DAk I BB SOS 135 MELE I 4
RN HFH AL, XERRAE—RED, SR BB AR 7 1E6,
FEHEHy b, PO AR AE (i R R 0 A e BE T 7= A, 7 35, BT R T S ok H R A PR B 45 B
A, W R BIBG AR ARIE, &0 (1) Donnan ZS#iauiBi A & ER %N AT — a4k
4, B9 —FhEBRRAA Y , T 3Pk AR T SRk ) A S B A e by T -4 B R () T 7= 2 s, £
25, 9 —K/INE ST 7B 4R RS, (LB B ST Y5 (2) BEANFT el IRAE R R T
= e, i (BN RE AT ), R B AR S E AT B, N THRES—/HE, ’M
PEBR T W ST A9 AR, T E T SRR FROrE AR, AR TLAIEI(R14), FRAL
IR ESRTE pH 5.3 LA T8, %A Donnan ZEf5A0ZRH , B H A8 -H A0BS 715 BEAR A0S, {H/EpH
5.8—7.3 B, B FIZPHHE Rt S B AT ARE S 13—18 iR, TAUEH, Bl bay
B 15 B (R ARE) AR B oh 3 9k , T B 0 FE 8 2 - T S50 AR O DL B B 5 4 A
FRBe (735, FF LA SO R e T B vh L7 T 05 BB I % Ko XT T8 —AHISE,
BIE Jackson™ BT A ZAUSLRIR T — A BHOMRE, 6T AT MER BB AR
Rr R B AR A > MR BT 0 2L AT R ER, FIUERSHR—EESIEEER
RN E AR IE, HREAT G, B — SR RBELE— 5 MR, Flins T
AL, AEFE S ST, B) 24 AR IR IE R R, 00 4R 7T DA B Rteh, R R B (LU R 218
£ 3R B — B R N MR (58 4 , B R 12, 13), TTARFEAL ARG b o Es T-
KIS AT RIRERY , A KR T MBI B & pH BB TSI N 150, Mz, RAXER
Pl — 6 B AR A A AE AT HEME, FIUERESHESORIEMSEIE, HEH—
ABF 2 8 1, BNAESCBR T AE v , 3 I 2 6 BRI P i &4 pH B9 R A), 1€ pH 5 Ak
B, 28 85433 £ el TR, BT 5

%14 FIAFFRSP Donnan MMHAIEELE*
B RHFEERER E- S -

T %

pH

T %

& &

%

#

ik — B

SR — Ve

7.27
6.51
5.80
5.26
4.80
4.23

161
118
77
49
26
5

143
103
63
47
26
4

143
103
64
48
25

18
15
14

18
15
13

* REFWERN0.001N,

(Z) AARTAER R REE , MR AL 5 BB RN EERE , 48] &1 pH
YRR, e B AT T 5 AR A B AT, BE R 48 B AR, 7 3 BB FRo i, XEHET 1L
WFZ AR E 1 A B B 5 SR 05 E RO, ABCEN AL T AR AT R 5 &
BNFSZ MM EE"ER, ARIEFTAO—EMET AR, TREaTRE
R KRBT, fEA T Aerh, Bl B N AR R 4E1E oH 8K, BIEM P
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B SRE T EAaNR ; §5 R IBCAR 7T LA | BRapi M BB RE 5 T 243h 67 & AL SRR, Woskd i
BEREE /N, R A B AT BT 5 | RE AT B R AT N 2E i SR T A4 SR Ay B K
EAX, BRE—NMEB#—SHENNE, $T Peech F®F Raupach?® fAEP(Y
R AT AR AR O PR B AT A BT DA HBRIE ROM AL L, T = Mok B FE LI
TR P AT BORESE M B E— N B RY, FTUANSIAR, XHREREZELRE
B, EBGEFT DA BI, H R R AN Jenny SEATRR AR, Wi, AL 897 4 UL L B T L AR
B EE WIS Y B RN T, MELNSEEERRARTEFIORET BHERAER
#Fo HESL EFE Overbeek™ FiI Kahlweit® $RAARS, BRRERENE ST HAH
FHEB M, BT E T BRI E T3 TR B R ERR XM EENE
#utb, HBLTESCRR T, ULTEREEAIAMG T, B M RAARRFAOERREFEERK,
0 48 s A b, 77 o T 48 e, S B4 M AB S L1t A SR A i, BB A BN B 5 R X
SR R

(=) BTHERMATEE, & oH SUEE T EENEAMRTR TRANAEE
. BIBRMIAKS, XE—& pH HETERBEEENTERR, BRRAGOIMIR,
B R B SCHRRGER B AN Bole BrsR FRASFIAESY , {3 H 7R do AR AOER 57 AT T3 P i i v e
T S AR N IR B g, M T RS RN IS, RMERLSEELCRALIKR
Fh, DS B—/NBS T, SRIE1E— /NIRRT (B R 2P 7 W I B 1
BRA RS EE RS ERITRE, URFTREBEIRFOFTRIERSR, XEF
KB DHBRIN, EXFPERT, T rhaof—aRaoBt: L8, NS48 B e T i,
ST 7= 464 0.1 FZE 0.2 pH RAFraRIEM2E, X —Ae IR X ROV 2R
HeqR, XA R BAEF)4T89 pH I E KBS FAM-iE, T B X aRz2 i M Re Rl
— MR A (/K FeB) X388 pH AU BIIER, AR ERKM. AXNEXL
KE, L E R AKTE 1 NKC BB B RIE oH Midre:, A& A7 Bz, T BE L
AR R R BT B TR0 15 BE ST BUE BE TR 8ok, R — AR (AT A B AR b FUSCRRIFINE BE
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STUDIES ON ELECTROCHEMICAL PROPERTIES OF SOILS
IV. CAUSES OF THE SUSPENSION EFFECT

Hsian Cuia-usiANG AND YU TIEN-JEN

(Institute of Soil Science, Academia Sinica)

(SuMMaryY)

It was found that the sign of the suspension effect is closely related with the elec-
tric charge of the solid particles. For laterite, red loam and coagulated albumin, there
appeared an acid suspension effect at higher pH and alkaline effect at lower pH, with
a zero ApH between the suspension and the supernatent solution at their isoelectric
points. ‘

When either the glass electrode or the calomel electrode is transferred from the
solution to the suspension or vice versa, suspension effect will result. The relative
magnitude contributed by the two electrodes depends on the pH value. For the laterite
with an iso-electric point of about pH 5.0, the sign of ApH due to the glass electrode
is always negative and its numerical value increases with pH, whereas the sign of ApH
due to liquid junction potentials depends on the pH of the suspension, being rather
small in magnitude at higher pH.

Further observations revealed that factors influencing the liquid junction potentials
are rather complicated indeed. In addition to the sign of the net charge of the par-
ticles, many other factors, such as the kind of cations participating in the diffusion pro-
cess between the two phases as well as the diffusion conditions, may all influence the
diffusion potential to some extent. The volume charge density of the sediment also
affects the magnitude of the liquid junction potential. For negatively charged clays, ex-
changeable hydrogen ot sodium ions caused a normal negative ApH, calcium ions ren-
dered the liquid junction potential to drop, and at lower pH the sign of ApH caused by
trivalent aluminum ions may be reversed from what had been suspected. Stirring of the
system affects the pH reading markedly. This effect is confined exclusively to the liquid
junction potential.

In conclusion, it is considered that in practical pH determinations the suspension
effect is partly due to the response of the glass electrode, especially at pH values higher
than about 5. Checks with quinhydrone electrode and Donnan-emf measurements in sus-
pensions and their equilibrium solutions support this supposition. Furthermore, the
complicated influences of the kind of diffusing cations as well as the diffusion conditions
render the simple relationship between the electric charge of the clay particles and the
liquid junction potentials more obscure. Under the experimental conditions of this work,
it is supposed that the limited diffusion rate of the polyvalent aluminum ions in the
suspension due to electrostatic interactions with the clay particles is one of the contribu-
ting factors responsible for the abnormal reversal of suspension effect as had been sus-
pected from the unequal distribution of ions in the system.



