A% HIW 1956720

B BRI E S RS R
R SIS TAIZEGE A LB S

XM AER

(e R38%)

- 5l B

B s AL 0 F AR IR R 15 MRS A Bl FLEHERE, B RV I 2 1
IR 7 (T o A R B, DR b, — M BT R R IR A48 R A LA 1 ., M8
SR BRI, FORRE, G5 R — R IR AE T, A R ik
BRR—E, KRR L AE S % b M A S — Bk, 1954 42 7 AAEAL
3507 8 o U A B S e AL BT ik — PN, AR B R TRAP) i %R
SR BB APEA TR, IR B Bl — 5 9

UM A S AR , TR B T — TR RIBRER , 2 b B R AP A R 0 S TR
AR RFIAERT A LSS %5 1 B AR 0 3RS R AR, A% SOM AP 263080
SR P BT RLEEE) 0 SIS AL I A B, B B

. BRR AR L

IRE PR R B — R 2B KT LR i 23 Pl TERE, K
B B R & e S RATERN, EEA TA R (1) (P EME. (LR S f1 TR B
FLOR SRR, IR EA2G 0.025% , RAWAPRORE, (2) W IEAL BLY S d g
AAEY TR AR R, X —YEIR A48 7 I 75 45 e S M I A R IR, 78 WS N L F A el I o
BA S fERAMRBENRTA LA — A A B S LB &R, Bl 60%, SENFE
407%,

AR B UL, MR T T A= MR

1. BB LT B SR TR AL4S 0.1 ¥, B RIB RISk, A 0.1N NaOH 5.9
T, DABSEEHFITRS, MA 957% BY 10.5 £ THLAMIR 2, LAZRMIKR B 3 400 4

59



60 + Em % # 44

Tk
VIARoRA 5 @t 5 T i 588w (Clark and Lubs) TR U
MO, 625 A | |
pH 4.0 5.0 6.0 7.0 8.0
¥ W R Kk % =
2. FE:PF 0.005 35, FAL4AT 0.015 %, B EEYEE 0.03 Yo FfRAL 0.035 %, B8
EgWFekeb, A 0.1N NaOH 1.04 574599, 156 s feRFFAS, A 95% LBE63 £ J, ¥
A%, IR E 100 ZEF,
DIAa7R10 8 1, It b 2ETHR B b, HEGEE /LT
pH 4.0 5.0 6.0 7.0 8.0 9.0
e N AT # Wik 1% R
3. BFRAEAEE 0.0025 7. (L AR EE 0.04 % B LA 0.015 % Bk 0.025 3, B3
BBFEArp, A 0.1N NaOH 1.25 Z£ 711, LUSERSFAFRE, INA 95% £ 63 %7 Lk

FRZ, MAKRERE 100 25,
VI$EoRA 8 WMA R 5 EFHE & ik, RGBT
pH 4.0 5.0 6.0 7.0 8.0 9.0
e AL kT . ik Rk Y

(LU LSRN, MK 1 5.2 8.3 Bi57RN)

P E=FaioRm, AAHRENEARR, BRARA LROMEE it BhxE
69, XR—BOEHGFRIEAH R, 1BE 23RN B3R L3 3 AT R A, S0
BRI SR AROR A R R AR A RS, X ICER LR LR A RS
W2 BB BF s A H 43 BB 4 S S AR 5 O BR B, 4RI K 23 v B SRR VAR i itk b B
RumeE iR,

BEORU_ LA =FRARRARE IR, F ik T:

BB CH IR R A S8 0 S AR, R B, AR RN LIRS R A,
SRR, £ LRI, UEIREE, MIBR TR G S R MILEY, 3 pH .
FLrPAE R B A 6 R A ELAEE R T B rte A ol DU M IE O R BT P 2 . TRIE SUHS
ot =S 1 2.5 B, AR o el T e E 3 pEL . ZE2E IR RS — IR
HGRBAIRE 1,

T 1RRRY: LRAHRA G R B0 #5500 b b b e R A B 2
M, FAERARE, AR s 1R, R = MR A 5 R BT A ik



TR BCRETHELZRINEE  BHE EIBTIRIE R AR LR IR AR RIS 61

1 R TR AR L GaER 2 - Ry R

+ it & B (pH £0)
+ o g . _ _
g, | 1 TERSER | 2RRARR | 3BRANR
LR i RiYes | B ?@ x;e ‘ ) e T,E ;L ] I @ 1
AT 5 4.2 4.2 5.5 j 5.5
" % ] 5.0 4.8 5.0 { 5.0
AT 5 ] 5.5 4.8 5.5 E 5.
WamE L | 5.6 5.0 | 5.2 | 5.4
% e+ ] 6.0 5.8 5.5 5.5
m G b 8.5 8.3 6.0 | 5.8
WO+ 8.7 | 6.5 ! 6.0 | 5.8
# 1 7.3 7.2 1 6.5 ! 6.5
n & + 8.0 7.8 , 8.7 7.0
»oO® + 8.2 ] 8.0 7.0 7.0
WO 9.0 8.0 8.0 i 7.5
2, ami@ 1 R,
PR, 31 ¢ i
pH % 2 B AERA
‘ . * & 3 BiRAHRNA
M 2
i
3
w +1k
s :
-
3 === —— P ST T =
A Hee NG X- - .
}‘E \’_\,\‘\’\.k \‘
ol —
®”
*
-9~
[}

1 4 1 A ) 3 ¢ N ) |
pH 40 44 50 55 6o 65 70 1% g0 g5 4o
BLBH LR T Bk D e B ML GRR LA SR s 1 k)
Bl SURAER AR 3 R AR B R

RESR, X =R AR ER R, I LR E LAE R R, 51
SRR —ARACGEIE R, R R pH 4.5—5.5 5x—BRi H A sk 2 b i A, 175k
B i R AT AR M 6 B bk b TR, SE S R E T R 4R, ER pH S BLE,
AR A AIRE, BRE AL RN, BItb, i Rsa R A 0.2 4 pH
A, X R R B F rh, R TS, B 2 SRR T E



62 + W % W 4 %

R, MAIE 1 SRR, 78 pH 5 DUF AriSea I, BRI B B kgl T
DA S he, T 7 pH 5—-6 —ERHEHE, A, BT pH 6 LUk, B AL i
EWHEM, EBTHEANRE, 53 SHRMN0BRENR, T4 LR ST
M,

LT R, S SRR AR AAE A X A IR, IR B 2 B 3 2, 75 pH
4—9 RN, RAMR—BRF LB 5, g RAREEE 2/ % pH B
B, SRV B4 Bl A, RBER B R R ER,

BEAR, 7 A S 1 JE R R , 7 ST P A R e R4l
HMEPERUITEL . SEBR b, RS A B TR M, B BUOR AR ST 2 A R S 22
Reobfit, BAPEAS IR IR A TR ALk B TR — AR, Bt R i
FEARES . B BEARTES L A RN S T AR B, TE KSR, W
VAR SR AR IS pH. MEFFROAR R IR EE, BRTT ARRIRK SE 1 RAAE — AR HE
RFHRAMEERR, LRER, HERA TSR & ARENEE, BT hiR-Lile
BB, BT AR RIS R A TR, TP ARk SR 2w R, 7T B
BT R8RS

(1) $ERmBE: —AmRRsR MR 1Y B e I %, R A R AR o, B MAE
0.001% ZA T E Ao 2 FAFHCHS RAIMA SR E b LAREE b7 e (o B, B AP SRR
FIH B 0.001% 2245, 4R 24 1R AFE R M B AL A T 2RI R Y B , 3%
WA TR R B PEAE 07 M e 5 1 1, AEIR 2 RS BRI F L SRR I3 8
WIMIR T BB AR,

(2) ZBERME: —WASRAERS AR, Rh LB a R ARE . BOH EHRA
FEAD S A 28 P IR FEAR 24 3 0 2 B, (M L 1 R PR M vp e, ENRE SRR, AR HIRIR VIR
PAURAD, BAB KRB, HEER 60%, RRLRG N RIREER, ZR
JE O GERRRR  AELE 4 I RS S R I 52 390 I T R TR, SRR o &
BR BT SRR LA RS R R A BRI ER,

(3) MMMl THRATAIA LA, R RARIKAE . LR
R B, U R T R B SR 0 155 TR R, R — IR BB R, AL
RIRIAL T B A TR BRI, SRR THORAMAR G, T AR AR
SOOI R IS R BT AR BE o SSCRE, SR 65 O 5 I R T R T o

(4) FORAMABIRE: bR AR ERE, SR ER TR, Kk
25 I 57 PG B T~ A SR R 1 4 B A TR, DR UL 3% W ) P S



T sEvIR ARIEAE: BEAY HRUTCRR MR LR IR AT AEIER) RraRs: 83

DB RS, ASTELUF A G MIAT 30, Y ASCERAE MY o 38070 ey SR FIOAR JBE 1 S P
FARBRE, BMRGWART5 BB, F 80 B R A E G S0 miR
A, BB AT /R R (Kolthoff) MIMBFZE: 245 KCL M fEH 0.5 N e, FRALR 4
+0.1pH 383, BBk 4 —0.17pH (i, BRI/ IRFE R, X R
PERARNE . T—RR - Yrb R B SR LR XA IR E S
BITEARE BP0 2 2 00 ERL, BEARX R, IR AL B RRE AN T . R L IRMIER Y
OB IR BE TS | R ER R R R

=. HRFNR B RN

A — PR FIAEHE, % B U AR S B WA BB 2 LRI, S — T i 4R 2
BRI A5 MRS, A — AR NBRSPEERE IR, BRI E
s (R e B, AR LA TR R, BIPH T RS SRR E
e, FE4TFh pH ERF RS BB IHTR, BT — N5k, SERR U $ IR R 1
VAW . AEAEFR pH AR I WA A RIR B a4 oR o, SRS R P R R
BESFS 0.01% K 0.001%, S EMMMEE RN, REpRR AR 2,

#2 fERMBRENEGRRM*

= &
RN 48R W OB

pH4 | pH5 | pH6 | pH7 ' pH8 | pHO

. N 0.01% ® % | % 5 % %
"M R 0.001% x % | % & * % %
® £ m 0.01% AR | R OR | B R | W % | oW | B oW
B 0.001% KA | AT % | R OW | B OB | B oH | B K
AR 0.017% AL RN AR R N W W
AR 0.001% BN | SEE | Ak | 8 2 | @ #
‘ 0.01% mow | %k | x®m| = 5 %
CLNCE 0.001% meE | e 7 5% % &
% & 0.01% BEOH | RO % |k % | % AL | & | s
0.001% B | mEE | % | R AL | & | Fomks

mOE A 0.01% WO [ RL ® K #L Hopfr
0.001% b1 Pk [E2 5y WO AL BBRAL

o 0.01% e | % e | &% e | me | @k | &
A 0.001% & & & ® & & & ® o T
BOE A 0.01% | EBReT T [ I ¥ & W iR W
0.001% EMAT | AL | B W | BER | SHK | Sex

0.01% ¥ @ ¥ 3 3 % ®

L 0.001% % ¥ | & £ | £ ® & €

* o REta s H R,



64 £ B % 1%

ME 2 AN, fRMRESEAEEBRE RN, HALTHBREN, —iKE,
MR RIAI BB LA , 2R — pH 1, Bifs SRR T, (AR M BL RS,
MR A HSERRS, SCBHERAEE R AL - N 4E R, 3X S48 R A 2 5 R
BEtk, AR KOG, RIS, X8, F—ENBE L, REZm LR AR
R RN, BRI X MR A B, B FR AR TRIRER A
R TREN . M8, XHPRALRBES, Bt AR bR 85N 2 AR
EHRERER,

L I - 37 3;:4: 5521

PP 0 B BE AR R AR AR R o BY AR RO, TR IR RAA S G, X —
R LY IR RIBF B M BTAE SR, 5 LEGR AR /NI, X R T AR AR K, 18
B 2 LB B S RIRER, B K, *HR B RN ERaKE, REAFRANSE, £
CBRRRE AR AP AH KR, i BN ARAHER, BRXEIRERAZM,
RERRMERN,

2T RAFE IR AFES BE R JE R Al 0 v, 2245 pH fliFEpr R Ry A 2, TiM
BT — BB BRI R CEMARG KD, BRRAHRR Lp R B AW,
R HCL 5 NaOH dR#iis 4% pH i, A il s MR E 2, BOHAF pH fE
MK BER AW 5 T, AHIMARES 0.1% 644877 2 1, HEEIRT M AL 4 Fp
pH s e, #SREHEARS,

#3  ZF BB AR

MR E(GRE DR

B = ¥ #& M pH K
0 10 20 30 40 50 60 80 05
o | s | s | sk | sok | wo | ek || % | %
5| | e || % @ | % | v | ww
" OR OB % 6 | ® | & | & | ® | # | ® | & el e
(pH 3.8—5.4) Tl e e | e | e | e | el e | 2| ke
8 | & LE g g le|le & 8|
o | & | & | e | & | & | & |e|& &
o |dow | em | e | e | e | RN | MR || BN
LI — )
BH3A—b4) 5| Ew | | s |l |k | B R | R | R
6—0 | v | mEgk | dmE | wRdk | WEEC | WM | M | RO |



P ‘ Pl "}Ww

s

110 SUWTRELREAAY: BES ERUTXEIH HIMIAERIt 0 R B R G R AR 68 R 65

(R )
o |mac| 0 | a0 | Ar | e | e | A | e | do
5 | A | ke | dot | RO | ekt | AT | Sk | o | ok
B % dr | 6 | K| ied | M| e [ Ao | AoH | AR | A | ACH
7

(pH 4.4—6.2)

BRI )RR | OB | URE ) ORI ) R | NN | AN | RO

8 | BRI | MR | RSK | RN | RO | ORI | ORI | RIE | MW

O | EENC ) RN M| I3 | M3 | I | R ) K| R

4 | HRE | RN | MW | MK ) MR | ) | | R

5 | M | MR MR | K R | R R | BN

] & 6 | PRI | el | el | RN | e | MEE | M) M| HEK
(pH 6.8—8.0) T | WKL | WHC | MORC | O | RO | R | BRI | MR | e
8 A WGk | WO | WRC | RO | 2R | RN | IS | M

9 | BOHC | WRC | FORL | HC | ML | MORC | RO | 8 | B

T e | R | » { | ¢ | M

" " . | RE | TR | RN MO | RN | RSN | BRIE ) MW

(pH 7.2—8.,8)

8 | HC | FoR | PRI ) ORI | ORI | ME | MEW | REWR | BN

9 | RAC | P | BRI | BRAT | DRFC | ol | MY | K| W

B o®m 8 | s | |k | K | S| WO | NN | 0 |
(pH 8.0-9.6) 0 W | W | Mol | M | I KON | MR | KRR |
6 | B | MER | M | W | | EEN | R | MO )
A" OB R Tl % || o | ke | e | ok | B | B | K
(pH 6.2—8.8) s | % | | ® | ®m | k| K| K | Aok | B
o | & | % | % | % | % |xx|xw| % |E%
6 | Ml | MR | KB | M | MOE | | OO | i | e
AR ERE T || M| B | ek | s | B | | i | e

(pH 6.0-—-7.8)

8 | B | MR | 8 ) WO M) MK | MR | B | K

9 B R | fR | f | M| AR | R | | R

-] Bk
(pH 8.2—10.0)

9 A Ak | fem | &E | e | Ee ) KE | KE | KA

* B AR PR H UL .

BRI RTS8, TR Bd)C 4 TR TR Y, RRpEan

e db , B R ERY , A0 2 RATIR S S IR SRR R G, R TSR , BUANRD Fo iR ¥, SeOR LA RE B, Froi
pahER s, RA MM E e AR PERN THREN; Sk,

22 3 MR /RIRE R TR R AN E L R—B,
M 8 FIFE W, CREREXN PRI RAZE REERNRAY KRG, Fla i ie
CERREEYN 60% (UMD, HECHE LB —BRELFANAEBEE ", miAR



66 + B % # 4%

PH4—8, HZ 6 SHEEH, 18 pH 4 KL SEOAAY BORAL @ 78 pH 6—T RE R R AIR
HE, MEMARGAEEG, IRRBRERRN TRAFRAOZAHI, EIER
S TRMAE pH4—6.6 X— @ Ml MR RAL 47 6, REERTFTE, AIRIET e
R BERERE . MR O B A SR BB 09 &7 WAL 209 IR AR (B n 2
SR 3 SHRRA) , BriiAaY LI SR R W KRR, B R R A DI

2 5 3 FRATIR AR MR PR, WA BER e BRI BAM , X
R EAR I R b R B A R 6 IS SR B L B SK RN B SRR B, AEC BDR BRI K
IR, BEMZ TRROEM. BERSEMEALRREY 607 T, B
R, MBS RN T2 pH B, MAKESD pHO R, AR AERMES, X
Fefs LSRR R TR R P B ARBE AR, HLR M SRS ERPRAMHYD
HREE, BRAERANRERER AN,

BAEATD B S B i DL ] R R SR Y, BRBKAEC BB FE K 10% B9, 78
pHO AP RRALE ., BFMEife Bg AR 40% ayveiirb, 76 pH 9 B, PR
BEf, XRERIE X —FiB R AR BER BB IR AR R A AR IR AR 6 1E A .
BEAE 2 20 3 SRR pH 8 LSRRI AN R EMEER, HimE,

e 3 P UIRRN, WERIRED., RSB S LR IR AR &
AWEREE, RO BRER BYOMFG, o822 950 3 SHRM, R 1 SHBRM,
HR BB AR ER 200 LB, I L' BB & IR D, 5P i b

T BB R

BTSSR AR EE 0 H IR X F Ay, LR LR TR, P
SR B (e EETE A IR — B BRI WAL AR R
B, AHEBR AR L Bk s R A T ) B RO, FE IR A IR 2 R

RS T T REFIERABLRIRBCRYL, S T — a5, REBH T ]t
58 10 2, A ZE7K 20 ZETH, fhd 1:2 o+ SRR, 7E+ AR bIn A SR, R
PR TR B o5 0.001%, SAMRIE — 788, SR B 3 A BB, L 5 o
2,000 W3 5 B 20 £-6, SREL T L IRPE R HEE , B R G 3 LB TS
.

S TRFTRE 388 10 78, DA FRAHOK 20 ZE T, fiosk 1:2 I8, BRI, B
Ho—ShSi, DA R (B LA B M WS, 2 R WA 5 B, PR
SR P I A SR, AR SR AR AL R , B R AR L b 00l BE 05 2%



- CUER FUREZRERRE:  MNOMARTTREE ARl L R IR A TR A0 T RS 67
0.001%, #2506 b 65 3 LR IEH 58, RIS RS AR e B AL L8,
SRASRAAN L IR AR 10 B0 A BEEK , SE— IR RS LR, &5 B
#4,

K4 AFFERRE L RO
18 7 0 O E | W R + 8 KK - Gl aXw G H
RE(%) (pH) (B e2miok) | BIEME+ | MG+
e ey
* T 0 0.001 | it ] 5.5 | e (610) \ 70 } 92
. MO ¥ | 0000 |k 8 k| 6.7 ) s 60) | 66 | 7
- ' (LRGN 0.001 #L ® 5.5 i (610) 48 81
WM M | 0.001 ] bpegitkd | 5.4 ¥t (610) 50 70
) P Y 0.001 ‘ L - S o 6.7 e (810) 48 56
WR B | 0001 | g5 4| 8.0 65 (610) 45 47
B f | o0.001 | ¥ #| 5.0 B (410 26 34
;B 0.001 otk 5.4 B (410) 34 90
BOoE R 0.001 R 3 6.5 B (410) 36 100
Mo # | o0.001 |& M| 5.5 W (410) 18 49
WP Es% | o001 |w g x| 6.7 ¥ (610) 60 76
MmWME | 0001 |m 4 | 8.0 e (610) 36.5 40
- M 4 | 0001 |mM g +| 8.0 e (410) 53 54
oM d | 0001 |M @ x| 80 ®a (410) 35 ] 40
* b EBFLUAE K& 100,

— * cenco filter % 87309 A, C., FH (%5, 6,7,8, 10),

. M 4 TR BRI S5 LI, REAMEZRIPW, HE PN IR

fRRMB BRI LIRAFEIN R, ERMFrie S B Rrb, DSOS 6
FEbk A 6 TR AR R, EAMAH AR B IRAL . T L R B e Wl 3 th 64 4535 1 451
5L R B  ERER B, B 3R P AL

RAFEY 1 SHCRAERM-LIRPPTEANRE, TERE HRBPBHNEES
B HR R, RMEEEEST — AR5 481 S4ERMBA pHbE.5 safL

A 1P 3 L A KGR A MR, B Rk, FEERTUT , SXBY L3R 48T M AT LR
&34 pH 4.8, #rdC_E3REEm A3z, TIA 1 2487, 3 IRk, 5 1T F ik, R
. TR L RN AR L EEHE pHES T, filtwl B, i 7250 Bk 55 F- 1 0%

We, SCAER G 1 S r M EARENEERE,



88 + W % W% 4 5B

4R, S MFHER B A BRI, A LI RO NG . BlnEs 4 v B
Hi: SR A R AL RIRR R BR R AR L SR R, 185 B . v RS L AR 451 g
AR Do SXARER 41 HE 1 SRR AIE 5 A — 2 Hiiep 3R R R R,

[RIRE, FERAL S AR ORI RRR AT A A0k L BB 2 e, 18 2 3038 SRR A
B LR RRAS RE R AR 1t 8 0 J— PR R 7] BB B 38 R e, Y B AR 30 R ], B
o

B3R 4 R, A HR R B L IR AR A,

TR BB O AT AR AR 66 Fobk L SR AR, B0 bt SRBRPAEm, RM4T
HE— 25T SRAT IR R SRR B, B SU T T RSB AETS R AR, A0
AL 10 3¢ R ARHIK 20 ZE TR (P S R AR HMA 60% BIZEERM), s 1:2
T, EF—RARBPSFIIMASFERBAE B BRAREPHN
AR B EARBE; S=RAREDHFIMARRBERS T LR HHRARE S
FIMAR R BRI B IAL, RHE—2 6, #5525 2,000 " BLODLIES) 20 44,

%5 B R R

: . D
R s | WM Bk ) T (g

i B | 5.5 e 610) | 48.5 81 0.001 | <0.001 | <0.001
it W | 5.5 & (610) 31 — 0.002
oM 5.5 W (610) 24 55 0.003 | <o0.001 | J-0%2—
£ m | 55 e (610) 20 ( — § 0.004 ~ |
i om | 5.5 A (610) 18 ’ 43 0.005 | O-001— | 0.008—
iR Bs o mmew) | 1w o] - 0.006 |
it M | 6.5 ] M (610) 16 | — 0.007 l |
£ W | 5.5 & (610) 15 T 28 0.008 | 0-002— | 0.000—
iwom | 55 | e (s10) 4.5 | — | 0.000 | |
it oM 5.5 ;e (610) 14 ’ 25 0.010 | 3-002— | 8.007--
om | 55 fLE (610) - ‘ 19 ‘ 0.015 gggg“ oo
oM | 55 AL (610) — | o002 | 0.006 | o0.014

¥ b B LA i) R 100,



AT L, L

18 FEATHERERE: PR FIRTIETE RS R IR S HR e L LR

69
6 TR
& RXH B HBRFREG W e Bl
g | ERRE | WO Gl fom R (% gl
. FHENE | B I X
(pH) (B 2BK) il R 0% W B v Wtk (%)
P | 1 5.5 fre (610) 70 92 0.001 | <0.001 | <0.001
oo y 5.5 T (610) 59 — 0.002
M [ 5.5 fr& (610) 53 — 0.003
o 5.5 i (610) 49 — 0.004
0.001— | 0.003—
o 5.5 s (610) 48 69 0.005 | 5-903— | 5.003
| 5.5 A (610) 44 — 0.006
P | 5.5 ALt (610) 42 - 0.007
oM 5.5 fee (610) 41 — 0.008
P | 5.5 L (610) 40 — 0.009
0.002— | 0.007—
i % | 5.5 s (810) 39 56 0.010 | 0-002— | 0-008
oM 5.5 fe (610) 46 0.015 | 0.006 | o0.010
* e e BRI AR GG OEEE Yy 100,
g2 T  FRKTRT v R B
# % H * 5 = % ;
S i - 7 ¥ WRNREGDS) g%ﬁg
H B EENES | HERE ’ g2
(PH) | (k) | fmwy | ROROW Bk T (7
from 5.5 e (410) 36 82 0.001 | <0.001 | <o0.001
M 5.5 T (410) 14 — 0.002
I | 5.5 Ew (410) 7 — 0.003
| 5.5 B (410) 5 — 0.004
0.004—
it B 5.5 e (410) 4 48 0.005 <0.001 | g*0os
0.001— | 0.008—
! 5.5 ¥e (410) - 2 0.010 | 5" 5p2 0.009
- _ 0.001— | 0.013—
P | 5.5 e (410) 15 0.016 | 4’002 | 0.014
, _ 0.002— | 0.017—
| 5.6 Ea (410) 13 0.020 | 92003 | 0.018
0.002— | 0.022—
om 5.5 T i (410) — 11 0.025 | 0:002— | 0.022
. 0.002— | 0.027—
M 5.5 @ (410) — 9 0.030 | J-502~ | 0.027
* O A60Z LIt e BRI RALEEE A 100,




70 + W % R 4 %

B Bt R, b e i ERIEE TS,

53 SRR 102 Mk (b —3R5 R 60% LBEVRVR, Hohh FZREHIK) . 1B
AR, #R 4% A IR R 5 U PE s e R R S IR I s T A
AR R R E MR, A EE . W RSk P IEALERAL b L G ERRBELE S
B :
 OMSRERSER— RSP ANIE L B4 Bk BB Y AR IR B (RIBRE I — 4
HHRR A RS R B A TIRGR) . BLEDShE SR B R IR, X —IRE 51
BRI MR A4 3% BE YL, BN AR R B, X — SRERAIEE R BIAR 56,78
s

8 UL SR

. e o % %R W I OB B R K B (%) 22‘%-;%:2
(vH) | (s %40k) i’%f%“ﬁ“ i-%g;w W | W ke *‘IF%’-’%

i M| 5.5 T (410) 18 49 0.001 | <0.001 | <0.001

M| 5.5 ®a 410) 8 — 0.002

i 8 5.5 i (410) 6 — 0.003 o

it W™ | 5.5 T (410) 5 — 0.004

f M| 5.5 e (410) 4.5 . 0.005 | o0.002 | 0.003

T { 5.5 e (410) 3.5 4.5 0.010 | 0.0056 | 0.005

* Mo (aRELAINEE Reh EILTE K 100,

M Bk A AT AT S, FIATRRIR B R B, I5F B R A
SR, TR EBARS, BAKERRRNAYMMEA M, FEETE: 448
SRR S IR FEAR , B H R SRR SIS A 2448, S — PR R R
S LT, B TE TE) T — R E R R Ik,

. BAT B AR

B TP A SR I AT OO DR B R R . AR BRI R, BN AR
S P ALAE - A R AL b RN DT AR T M 0 SR T, RGP AT R AR
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STUDIES ON THE USE OF SOME INDICATOR MIXTURES
FOR THE DETERMINATION OF SOIL REACTION

Yuen Ko-nun and Chu Tsu-siang
(Chekiang Agricultural College, Chekiang)
Assrracr

Among the factors which may lead to inaccuracy of results in the use of
some indicator mixtures for the direct determination of soil reaction, the follow-
ing were studied in the present work:

(1) Unequal adsorption of indicators by soils;

(2) High proportion of alcohol to water in the indicator mixture;

(8) Change of solubility of some of indicators as affected by the acid-
base status of the soil and/or by changing the concontration of aleohol while
admixing the indicator mixture into the soil suspension;

(4) High concentration of indicators themselves; and

(5) Other factors such as the effect of high salt concentration, etc.

The adsorption of indicator by soil varied with the nature of the indicator
as well as that of the soil. Among the indicators studied, methyl red, brom-
cresol green, brom-phenol blue and methyl orange were markedly adsorbed by
Red Earths and Brown Forest Soils. The degree of adsorption by Red Earth
followed the order: methyl red >brom-cresol green >brom-phenol blue>methyl
orange. Little adsorption, however, was noticed in the case of methyl red by
Yellow Earth and of brom-cresol green by Chernozem and recent alluvial de-
posit.

The effective range of colour change of some indicators was affected to a
considerable extent by the concentration of aleohol in the testing mixture. Thus,
by increasing the alcohol concentration to 60%, the effective range of colour
change of methyl red was broadened from the normal values (pH 4.4—6.2) to
the values wider than pH 4—8, while its sensitivity as an indicator as exhibited
from its colour change was hampered markedly. As an example for further
illustration, brom-thymol blue responded to pH change normally at pH values
from 6.0 to 7.6, but when the alecohol concentration was increased to 60%, its
colour change was observed to attain at values much higher than its normal.
Other indieators, suchh as phenolphthalein and thymol blue, also behaved
abnormally in regard to colour change as the concentration of alcohoi was

changed.
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Some indicators changed their solubility as the acid-base status of the soil
altered. Methyl red having a concentration even as low as 0.005%, for instance,
would from precipitate in acid solution so long as the alcohol concentration
of the testing mixture was maintained below 25%.

In consideration of all those factors contributing to the inaccuracy of the
pH measurement in the soil work, the indicator mixture comprising of brom-
cresol green, brom-cresol purple and cresol red, as suggested by Peng and Chu %
seems to be superior to others. It gave no measurable error for most of soils tosied
with the exception of Red Earths and Brown Forest Soils. The discrepancy
between the results in these soils was found to be mainly due to the adsorption
of brom-cresol green by the soils. As a measure of remedy, it was suggested to
increase the proportion of the indicator to the soil. Among other indicator
mixtures known in the contemporary usage, the following were found to be
unsuitablqk for soil work in general: indicator mixture comprising of methyl
red, methyl orange, brom-thymol blue and phenolphthalein and that comprising
of methyl red, brom-thymol blue, thymol blue and phenolphthalein.



