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Heck G b’)jﬂizq L% 6em OFST-4%c 12
cm O RIC S B0, 2R T v v (PO
100 mg; NH -N 27.2mg %%&ir) 50ce iz,
F#B1K 500 ce 1f~)m, AU Ly TR
BEE (N

f 6em (3.2 Y4 e, R/
ZME Sem 4o 2 HE i 6 IRIc o) aF 1%
Ko B v P TR My T8 SR R 1Al I 2 iz LT
Tne, 2k Db-r‘?ﬁﬁ’ e VIR D 19 Fokgk
[P & D LR BT [ wiedh O ko]

<

¥ 1.bcm

|

|
441 | 544 596 | 619 | 126| 171 819
80.6 | 734 | 609 499 | 457 | 419 430
4471 534 617 672 125 7721 80l
| |
8.1 | 854 519 | 525 | 521 | 412 43
401 | 508 575 643| 720 759 785
830 | 673 | 502 | 425 | 422 399 ' 388
419 | se6| es6| 723] 762! 786! 802
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lc ' 140 6.14 5.14 0.39 22736 | 47.84 2.71 1.19
D, ML POs; ok 0.29% 54 & 25 4UkIE X c K/t d BTt TR Sme wigTh b, 20O
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a | o w96 | 090 | om0 | 243 | 1006 | 515 | 2432 | 4653 | o008
"l ﬂﬂ I ! 890 1 1.31 130 2.06 836 | 410 | 2097 | 5119 | 89.20
VIR m‘ 939 | L5 ‘107 1.66 14m}\aw 2464 | 43.05 | 91.24
- e R S S DR
g[8 (BKM) 031 ‘l 1.66 1.42 3.17 8.08 468 | 2313 | 4698 | 89.12
18 ;E L% | 818 | 19 1.62 267 784 | 391 | 2148 | 5107 | 9055
[ (3] {
& | g 23 4l 991 | 1.29 1.04 1.54 13.67 5.37 25.01 | 42.06 | 89.98
! S — S — [ S —— - - [ [ —
B & om| 885 1.78 1.05 126 | 83 461 | 2097 ’ 5143 | 89.53
% g (% M | 10.03 1.40 1.10 2.06 11.03 488 | 3365 369 | 91.03
% m | *RHE¥1%- 8.65 1.33 1.22 1.47 982 507 | 2209 | 4407 | 9007

DHUBHID Bz L9, 1S 20HEad 2k
m%fﬁﬂta&m& o5, SR LSRR TR
V) 7= vBAGIRO LB EWERIER S OT,
WD l#]{',fﬁ W TiXMiyicidz{, HEHio%
W LI AR A3, 2 A S AR
N R L2 r_EhE bl

(2) SIMON Ki#kICHkd @O

A) MeRGEER O

WA & TT O BRI A & L7eSIMON LD
TR, RO L wipizk e LTl w b4
WH L ORI ELINT WS, LD 25
R Y — &, by — RO AR
[T hifie (Echte Huminsidre) %15t L,

A Y = FIXSHEEO B T B FH OB TH

2EA5 T (Rotte Produkte) O- -3 % Higfit L, JL
O OpEN IGD pH 4 ORSFE Y ~ SR 2 LD b D
OWLE /N2 L, LIf’L'.’x?hflﬁich)Jﬂ’f'ﬂﬂfﬁvJ‘
LEESDOTH Y, WHEORISEEHALOEN %
FRTIHELT20TH 2 oﬂﬁbfi %té<
OB CHIA E T WD, 40 L
BEHOANE KL RO TH D
a) I — el Kx 1:2 O8I
Tl 2 N/4 NaOH, N/4 NaF o~ N/4 Na-Oxalate
FIRML, Ve hiis Uds b aiilic T 24 i)
Bk, KE I TRINEFROTEE = NS e LT
Yol L 1:4 ORGTHRD L), g 24 1)
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e 24 oo Lckiciil ¥ BT 2,

b) EEHEH—ZHWK 2 FR L ckodE e o )
9@ Le,
HIE (. BE (RF)--- SIMON /g5 Wikt o KMnO,

WA R 246 KMnO, 8485 O Fl4
(%) kFRALfliE L, L7227V v e Stufen-
photometer @ filter Sg % f§i)]] L 7eBSoodstif
W OWHARE & AR OWBARB O &
flitd2, LT

FRALAf: MFe(afii=100: X

X OIEMT 2 X OWC TR IR D R
OB R L RT,

KMnO, j#54%¢ & it © KMnO, 1% 2 J5
W30cc KT L7cb Ok (@) & L, BHRICH:
BRRE & 2 72 W3S PRI L2 Wiksr, IS 7 v KR

AT B IR S o5 5 9k

@=0) 100
(@)

21X OpEN FCo fiias Huminsdure %+ 2 .

B+, Echte Huminsdure & Rotteprodukte X

MBIED bODOEFERTLOTH 2,
c) LR —EHR % & b HLkHEK 100cc i
#HL, lcc ORFT Conc HSO, iz, 4L
Je R & I LTOK T 2 I Bl L 7efk, Ko
N-NH,OH % 18 pH 4 ORSFRELERNE (achy) &4k
A & R RN 2 BT 2, L0 IC DWW T
N-NH,OH K THRE L e 1%, #0 & MESNSa ks
KMnO, ##¢ a5 T 2,

IEAALEE (HQ)----- et T it i 2 N-NH,OH

R B3 2 AT E R O KMnO, 7548 &0

TG Cknh O TR R ORI A TR T,

N O TR D BEIAS T OIS AR 3 T fB AT

IS 2304 © KMnO, 4 f% b) 5%, 1Ic5t & NaOH, NaF J X Na-Oxalate Cifvis
WBEEREA PQ) - kg KMnO, it () DI ORITEH VTGS 2 & U534 Dl h T
B (b) M BT b HIWS 2, %D,
% 53 & @}n‘lﬁﬁ'}g‘ky\”7 SIMON i f&%lﬂ’ﬂﬁ)b‘t‘f
#om W wooom "
+ B % T ) - :é‘i 7@n0/4i@§:; Amﬁ’ ,’HJ oo )g KMnO, mi’fa Vl Jfﬁ
@ % a | b |, | NH |acba4| N |ach4 |ft
—— AR B
NaOH 1325 | 462 | 71 84.6 N 2155 \ 179.4 | 402 174 j 43.3
KLRE a | | NaF 107.5 162 | 62 62.2 ‘ 1571 | 1554 129 89 | 9.0
Na-Oxalate i 99.8 156 | 54 65.4 | 1155 ‘ 79.7 105 87 | 829
— i ‘ S " | S S ——
NaOH 2123 | 436 67 84.6 { 2467 | 1562 | 350 151 37.6
M. b @ | NaF 1043 128 59 539 | 1837 | 1587 8l 69 | 852
Na-Oxalate 61.5 109 47 573 959 | 658 75 61 81.3
- T T "“ [ T T —
NaOH 217.3 | 377 58 846 | 3218 | 1649 ‘ 341 65 19.1
M. ¢ B | NaF | 827 84 34 59.5 519 | 469 52 40 76.9
Na-Oxalate 556 | 35 12| 657 69.1 | 321 39 29 | 744
NaOH | elo | 234 45 80.8 | 2858 L 105.9 189 | 30 159
M. d | NaF 60.8 60 26 56.7 370 | 306 36 30 | 833
Na-Oxalate 48.6 16 6 60.0 ’ 423 | 288 12 9 | 750

T od KMnO, its o (a) iciwaid,
NaOH EHUC A TEENH; a, b Higid ¢, d Wifgc
‘41'3‘6'\“1—*%3 M Z WO THDOIC % Lok 2005k

o MDCHKLEMTH 2 NaF, Na-Oxalate

BEMOY GO T, o d Wigid# L ILoHe
R, ATEERNC AN 2 TP R O
WOTLRWe EEpL, LILOEMEEOM LT

AL <, HIBOEE /& v, WA



WEGIEEH T 75 2 R A UL o &« o hiEFcB3 2 Pk

i %t W Tk NaOH &) &
Oxalate YO o/ Wb ko,
FrsMRRc L b idbhTwaz 21X, Wik
BEBSWIE R L TwD 2 LIS T L5 4 e
WENAL D, PRSI A Cid KMnO;, 7§t atr,

NHOH cigfitd » i OB a3,

1N/NHOH TFiA EEd 2 O TR OB
KMnO;, i§¢at @) Eiwilod 22 L hgib
N2, 82 acb4 T 2R EIXEEINH a,
b Wigic £ <, ¢ AT L v, O TERIL
B a, bfg>c, d b, o LT a, b
Wi OIS HIT LA T VWD 2 L 2 D, K
“2C SIMON [XD%Gam B9l ¢, d Nkjfﬁid)"lfﬁl'i

D4 NaF KX Na-
PN
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ZbhEEbEv,

B) NaCl, HCl Gyl & 11028

WIE OFIC BENEE © d Wi OSHLASH K BB
FNCTRIT TR W LI, AT Mias i e &
L TIATE LTV B 5, s W TSR i L
He B IThEO7c b Obith RS E R D, RL
Wi > WARSMAN LTk, V 7 = v OB i385
, WHALDBHEATOWZLDEELBNIOTSH
%o DT SmMon KD H 7ekfic 5% HCI K or
NaCl T 60°C 30 Srliififio, #% CV #@oklk

qu’L L, BESHOBELMNELILOTH

Do 2 Uy 544 i, i TILORTESLICER
[,m-}h 52 Ca0, Al,O;, Fe,05 Kt i i gl L

X a, b B~ E L b 2RECH B & Db T L,
g 54 & NaCl, HCI “CHifRM % 150 7 K 5 1B O S HOB M8
- T - [
WMk | ‘?‘ i H .
. we | KMnO; il 8k | pogoe | H1 B 6 8 | KMnOy fiifei
! | | ’Ffj }ki“ TR | i M’ Hi
ek a I ob o | NHs ‘acb4 NH; | acb 4 | ft /&
Nap | NaOH 1433 | 490 77 855 | 186.1 ( 1479 | 421 | 195 | 463
lOaF 120.0 | 260 82 688 | 176.1 | 169.5 | 222 | 155 | 700
FEEHE a B ; ‘ [
| gg [NaOH 187.0 | 432 48 889 | 2122 1337 | 390 206 | 52.8
‘ | NaF 134.9 156 56 64.1 “ 183.4 1284i 102 84 | 823
(NaOH 2106 | 445 68 J 847 | 2311 | 1418 i 162 | 418
NaCl | ‘
|NaF 153.0 188 | 66 | 649 | 2079 | 178.1 112 | 848
M. b &, ]‘ I ‘
HOl {NaOH 204.1 472 | 42 ‘ oL1 | 2528 | 148.1 | 430 317 73.7
NaF 1533 | 222 | 51 } 7.0 | 1445 | 1769 | 178 151 84.9
_ — s S e T RS S
| Nagy [NGOH 2572 | 396 57 | 856 i 283.1 “ 178.9 ‘ 330 9% | 29.1
! | NaF 1421 86 34 | 605 | 1498 | 1816\ 62 55 | 88.7
M. ¢k | " | | |
| yop [NaOH | 2058 | 491 42 912 2635 | 1380 452 | 309 684
: | NaF ‘ 1589 | 249 46 [ 8l5 | 1432' 1733 196 | 174 | 888
. . N _ S I R - R r‘ I - ,,,,,[, . .
{ Nac) JN2OH 2133 | 246 48 i 805 | 2377 | 7| 204 | 72 | 353
{ | NaF" 84.2 60 27 550 | 149.8 I 166.9 41 [ 36 | 87.8
M. d |
| mo SNaOH 1608 | 380 47 876 | 2125 | 1654 | 329 ’ 282 | 857
i‘ lNaF 168.1 243 54 778 | 1753 | 1954 258 | 246 | 953
555 41, NaCl JEZM oAk ALOs, Fe,O4 HC1 OB SE A TR O, 2 asdkig i
VXFRA E RIS, IO B0 Sk, fRa)iE ml L, 4% c,d BicirT#H L<L bf@/muf\%
A a BRSSO LihoYe, XL a Jgix L iinote, HoMLOPEAID % il L

V-

uw

PRI A A5 T IR 2 2 ik e hDTe,

Feds, oy 85 RIT T ERIT, EEMNHE b c RUYd &



SV

82 deiiEaian
aldk b b2 HCL Wi gaio E
HENTEH L, W b e ot d BlefhERTn

ZESHUTRRIBENTAR b W 7 b vz A5
O bN7e,

B 55 & il LoBAINT oHK, SRR
IEhiL o (W 100g ' mg)

Hﬁ‘bﬁ}w HCl W & o
o < [ [ 7> 2
‘ CaO | | CaO Al 203 Fe:0s 16§ K WShiICH
| x ‘ I {;{»H:,
R | ‘ [ ‘ 2
a || 575 | 650 | 1,172 68 | 11 0.69
M. b | 272 | 289 | 2,060| 180 ‘ 114 | L10
M. c B| 283 | 301 4,397‘ 353 | 136 | 1.05
M. d B 169 | 266 j4,601' 259 } 147 | 3.3
]

45 5452 NaCl % o8 HCI il b g T

figh KMnO, 4% (@) it Wi, Megfiertl.
e 55 03 R AR b wili R L, JED )i

JMdE a o B E NaCl giipano as HCL pipzmt
X b b KMnO, i (@) KTdhb, o=
ik HCL JBEESE WL fh e, [FRT ki
FIG DG 2 2 L QEROMBIN &A% Uie, S8 D BN

DW

e

XGRS 4 5

5 %

bRret ¥4 Thn TSR O ASE LA L, W
7hMLliil> LWl EoR Lic, s, 0B
JATTE T V):}':j’:‘ﬂi’.ﬁhh“ﬁ %3 NaF, Na-Oxalate
'wmﬂfC(er HNBE LT EL TS DTH D,
nUJ SANCAR D #IO TIHEM LB WIBIcs kL, b
Lo Kor 43 IR AR & LT 20 Td
%, 3 NaCl HIJIL'“I’ TN C ALO;, FeOs Oy
HALSALF, TR ORI Licds, #oET

VEREERE bye RTE d BHIFRA ERiEAL O HIY

o BNF, WRBEERIKT 2 aFicihcod
RPRERE DTN W7 T L X, L5 B IO AT

DECHROD 2 2 LB ENL0OTH D
RIC 7RI 55 5248 ORLTPENINE ¢, d Fv’r 2
NaF EHE O3 & bR TR ACK D Wbd 2 53,
L3 HCL i@ Mo R 2 AT OS kb
LA, REDOTREINTHK b 7 4 RERLAIE DI
Hibh AT 2 b0 bR
C) NaOH, NaF i@ it i) 7e iy
RICHJEFO - 1 Bk E Simon IGO0 RS
#4107, dilc N/8 NaOH, N/8 NaF {ficC
Tt s
BT R

EUE B ENT, it
KMnO, il L, 2 EEBO Lk

¢ d JEHT R CIIE R ORI i v (KD 1l DL & LLi L oY 56 K ok Le,
% 56 R RN CIIE RN LR 230 “.hfnmf’r (' 100g )
| ) woW R ﬂv B HOL Wi g om0
1 ‘ —MoMEI LD T Wil el 5 h -%ulm»r 'ligz«igi P R A
LE”& re r]jr 14} i | [‘ f l“] /?5
\ il Eﬂsmm Mxm ‘“"' ‘ﬂmﬂ” L T TS WM‘”" RS 7
#i | Wmim- e hﬂ»xﬁ“?‘ <7k 3 il BT 5 Jﬁfa Z WA M~ rﬁ’s%
L [me) | (2)_(mg) () | rmg | () mg) (). L mg) " (25) (mg) (29). (mg) () (mg) (72
:.'.'f\ ’“"]f“,g 541 : 320‘83‘ 648\ 771 | 456 222 712 500 369 56 889 690 AT 213 69.1
i : | i
M bR S5l 494 |78 847 | 729 | 705 204 720 553 | 648 | 49 oLl 707 794 | 1621 77.1
WM c® a2 344 | 68 84,6; 702 | 546 | | 230 672 515 553 49‘ 915 910 | 813 | 194 787
i, M dJF 274 | 335|53 807 480 587 212 558 1 445 - 724 | 55 816 | 559 ' 86.3 179 68.0
T g e e e e T
U YI[J]%}E}ﬁ 192 | 114 73 620 274 | 162 . 201‘ 267 183 150 671 634 297 < 245 173 418
ft'M bJE 15 ' 145 69 540 270 261 188 304 261 = 292 60 773 418 | 515 209 50.0
WM el 98 7.6 40 592 259 | 200 199 232 292 ' 333 54 815 601 537 163 729
M dE 70 86,30 5710 172 21.01159 7.6 | 285 528‘63‘ 719 441 C 719 132 70.1
% HCL Wit ur’\vf 2 AHIRUCE T 2 0 R > 100 2 Mol 120, EICL WA ooWetie 1+ 2 ORI & ISE L.
1%, NaOH, NaF il ol & P L A L AP A VIR s RN (IR
17€ &, 2T LCA 2 MU E TERL O J ik 7 ALANEMUC YT 2D WO VTN AT, J‘f i
D - - O R B D LA 20 TH % ot a T B IO 0T DL O/ E W
B, LORBFIE 7 VREETH D, RO TRBEH 3, VISR LASTE & AR B3 LA i
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O EN D, ZICE LT o d R
RPN AT B3 20 )}110) 809 Y I bifitd 2

2 |1|J12Ll:t7)/]f ST

o

(SO AR Iy 2

W TSI A & L“C{: LEX LTCTWwaYs, - -H-iﬂ"
i imﬂ WIEL D TWwD L0 EHEEEIN D,
TR RO U LT & 7 L 3 zzvﬁdl:';r;

A NI ot & = oM 3 2 FT%
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TRINE /e s, 2k gucsddkic NaOH

P& LCihin g il J“
1.0, 2.5, 5.0, 10% & L"T SIMON #:ic it "¢

I L7ekiiix

0.5,

H v)(

i
e H

52 LT b

W, 4 NaOH i
0.1,

ru D /”\‘ @UNL-'E 7&

KMnO; ‘.azlzs-
M

a

[
179 i

I
\
-

05 0T RO Y TH O,
IR KMnO, W (@) 1% NaOH jfupr 19

b
12 ’
87
118
152
184
186 |

7
39
87
158
174
175

(
AR

2

(23) _

73.3
60.1
58.3
42.6
17.8

26

81.1
66.9
51.7
17.5
7.5
2.6

8 57 =& Kl NaOH m%‘% 4558 LJ;‘, VD”(’F\ML&&
NaOH | | KmnO, et S | NaOH |
B | WO | HMEeE | — s | B4 | W
e e ey e |
| i | |
we |01 51.5 0 0 15 eld | e | 01 1404
L i ! = i !
o |05 121.2 245 | 129 | 473 w05 | B3
oo - ! % P
g |10 110 | 341 180 43 ) 10 264.6
| 25 940 | 300 248 17.5 } o2 187.3
| | I
? 5.0 662 | 267 260 30 || L 50 113
- 100 479 283 s | 22 | A 3 10.0 ‘ 83.7
i : i I
e o1 | 135 41 j I O R
4 05 | 3167 154 | 48 689 4 | 05 | 1463
4 Lo 3203 | 204 | 92 |3 , g 10 | 2222
25 i 1474 | 240 ! 120 | 462 (’1 bo2s L 1466
¢ 50 | 85 | 198 | 159 193 {50 ' 903
i | i A
B 1 100 om0 s w2 s Bl 100 1 ses
— 7.}A, B — [ «,7‘H —— _— — — #7{ ——— ! e _— S —
X 2.5% OWMhanTH D, vk bpn & 530 iIc KMnO, #j4% 4 (b),

S o Thifdehn (@) IWIUF L, A OIED

Kz & HIBH LCuwieds, 213 Mk

nn
iz )

i)
[

O NaOH c s+ 2hbTtd s, Ao

+ B 4 ) 7 ‘.H—VI ,'ﬁ
T
o , | |
- E’l NaOH IREEREIE
i a ‘ ‘
NaF 592 | 133
e | B . _ ! .
| NaOH [ 1907 | 415
M b & ‘
| Nar ‘ 35.7 ‘ 102
SN BN
NaOH | 2043 | 328
M. cf®&@ l |
| NaF 578 55
NaOH 2043 | 228
M. 4R ‘
|
i

1
| |
NaF 3131 57

.‘l

KMnO4 mi'fm

26

i HE A

?l’l) '.f;-lJ (&)

D7,

T3

“ lL("Hxn

(22)
82.4
55.6

84.6

48.0

82.9

52.7

81.1
12.1

UL
>iie

% 58 ﬁ lncubate U;h’o) SIMON l‘thfJN YR "'u":

{z%

‘I'Jc

T 6%

206.3

‘749

2069

473

286.4
62.3

280.4

216

| acb. 4

| |
L1622
| 957

{ 280.8
24.6

e 7 RKERIZ NaOH
DTN E BDde,

| KMnO; ifyvest |, i

NH; }acb4‘ﬂ: lll{

e

157 |

W ki
NaOH otk E L 2P/ N2 Bl I

ﬁﬁ

45.6
80.9

41.7
87.6

21.9

75.8

23.6
84.2
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D) AiREEML, UM incubate W 45 55 & OMediREBt Il ~, HIEpe
255 KMnO, i, PRBEREG EMA AR L, A

SRAT JBE A Ja D - IS 35 KR D TH % D K T ISHALEE OB X T RS LD TH 5, Z2EHT&
2, 1144 28°C T incubate | 7c:-HElC D % [i4) iy NaCl Kr HCL G =4 fwI o %
SIMON HETIEHZIE L, 45083 iz ok WHIEE LT LI,

AP incubate -[:3f % NaCl, HCl ‘Gijlart L, Igfhi
& 59 ¥ HCl, NaCl #iE#i+ 2 incubate -3 oMSHiEEE
i R . 8 i " ‘ o W K
e we | KMNnOy W8 | civnen | A0 B 6 1 | KMNO; 15T
+ E‘ % P — Mo :_KMnO{ H']ﬁ!}l) &M?ﬂi OB ) 7ﬁKMnO4‘ Ill}gga.)l WE ﬁﬁ.
*® }E‘ a ' b (%) NH; ach. 4 NHs ‘ ach. 4 HE )i
NaCl {NaOH 165.0 508 73 856 | 2247 | 1422 | 434 201 | 46.3
NaF 158.7 277 75 729 | 2053 | 167.0 236 213 | 903
EERfE a B
gop [NaOH | 19638 442 407 89.4 | 2352 | 2264 | 401 243 | 606
| NaF 205.4 172 53 69.5 | 2082 | 1484 114 107 ; 93.9
Nac] JNaOH | 2268 | 473 66 | 860 | 2562 | 2145 | 406 | 179 | 44l
. | NaF 136.7 197 64 | 615 | 2179 | 1599 154 { 141 | 9l6
M. b \
gy JNaOH | 2661 549 47 9.4 | 284.1 | 315.0 512 422 | 824
| NaF 228.1 270 48 | 822 | 2218 | 1718 186 | 180 ( 96.8
NaCl INaOHI 2767 | 476 6l 87.2 | 2995 l 166.6 362 | 111 \ 30.7
|NaF 147.3 88 31 | 648 | 1528 | 1404 62 57 | 919
M c B \ \‘ |
gy (NaOH | 2814 | 618 45 | 927 | 2761 | 2788 | 528 418 ‘ 79.2
|NaF 212.5 | 249 45 | 8l9 | 2184 | 2184 201 190 | 945
-] N S S R . ~
Nacy SNaOH | 2339 306 51 833 | 265.1 1 190.2 ’ 252 : 114 | 453
| NaF 129.9 66 28 576 | 1798 | 1523 | 45 | 40 | 889
M 4R ‘ !
Hoy JNaOH | 2142 473 46 | 905 | 265.0 | 2868 370 336 | 9038
E | NaF 2583 264 51 80.7 | 1604 | 2434 216 216 | 100.0
60 = RIntBEo SIMNO KiEick 2 BTN
{ i n W ‘ 7 W &
e T A TN A""*/uu—(’—fif S T = A
+ B 4 ifr # o5 #I(Mrlolwuiijfiiﬁ‘ TR OB A EM@Q} juf{ﬁ; g ]
T a , b | (4 | NHs \acb.4 NH; { acb.4 | 1t &
_ _ S o N 79 e Mo i S
| . 203.1 ) 2 20 | !
R a NaOH | 1511 189 69 645 03 154.1 126 120 | 952
NaF 60.0 9] 54 169 54.7 66.4 53 44 ) 83.1
I I | es L T
M bR NaOH 150.4 311 66 788 | 1635 | 3150 | 283 130 | 459
’ NaF 45.9 78 57 269 44.8 488 55 49 89.1
. | S S i ot o BN
M ¢ B NaOH 167.5 226 56 75.2 { 1382 | 188.1 185 53 | 286
Nal® 442 37 25 32.4 431 | 495 29 24 } 82.8
[ AU S RO RO e R P
M AR NaOH 97.6 138 49 | 645 | 1149 | 1252 90 32 35.6
’ NaF 36.5 45 26 | 42.2 28.7 232 34 29 85.3




FHBYNBEH 15 A3 2 BE A ik ok & % o3RI 3 2 Bfse

s

s 2 45 59 & X incubate W--FRiEIN K] |
Dfe #5544 LT % &, B KMnO, Jf
i @), WHALEE ML b i ole, 21X in-
cubate 42 z L b, - MRS OB &
b, SIMON [Co) JLFDs BIXAT % L Wikl &
DB L 2 293, NaCl, HCl ‘G2 2 &
i ) FOTEMALOMEA T WD T L3407,
[ 100g o-IdficE L 1g OREELME

W ow | B W W
+ B 4 KMnO, ifiRE
Bovowom |HOA 7#1)-
| o SNROH | 1826 ’ 536 | 72
‘1‘ |NaF 1929 | 284 | 76
EERIE a &
| g [NeOH | 2169 | e | 48
| | NaF 218.1 168 47
Nacl SNBOH | 2388 | 524 | &
(NaF | 2105 204 93
M. b A& |
qo JNaOH 2814 | 534 50
| NaF 233.8 | 252 50
e e R i
| Nac1 [NaO | 2622 | 504 | 64
[NaF | 1987 92 1 32
M c B ’ i
ey JNaOH | 2600 | 602 39
| | NaF ‘ 255.1 264 41
R e R
1! 235
‘NaCl fNaOF “ 2357 | 300 5]
(NaF | 1754 | 66 26
M. d E‘ |
| g JNaOH | 2283 | a3 | @
l |NaF | 2349 ‘ 276 53

1% % Iz incubate ¥ 2[4 % NaCl, HC1 © .

BIHEF L, SiMON zkTills: L7c#;4 & incubate

L7 w3 R A e LTl 2 45 60 3 o
WA LT 2 &, MEHOE, KMnO, i1t s (a),
WEHULEEMIIL B 5 TnDde, JRL, 5569 3 Oy
AE M2 F, incubate L, 2 % FijHERe 2 b0 &
% &lAgEgE, MR, KMnO, i1t ()
ISR BE S K Feodeds, WL FE2 b0 b
D, FEOTEH O KA T AT T IA 2 B
L, 1)) 28°C ¢ incuate L7cOIHTlX, }5ic

85

Mz, 28°C ¢ 1 {#%)] incubate L7cd DCitw
CMPAE Ui % 55 60 2,

A1 Mz incubate L 7cHp31E 4y 53 & O
AL b b, MR, KMnO, it (), Phisnel
BICF Ly WHALEEO 3N Le, Z 255 &3
F: NaCl for HCl TRBHLE T, 1K BV
T SimoN FGik Tl LAY 613 by 7z,

& 61 &% NaCl. HCI R3S 2 77K k3 o ISR RS

i % i s
v | MW 6 | KMnOs iERE | p oy
(%) | NHy | acb4 | NH; | acb4 Mt /&
| 866 | 2078 | 148.l 450 219 487
| 732 | 2038 | 158.1 242 222 91.7
85.8 | 2630 | 254.4 416 282 61.8
710 | 2045 | 1562 118 109 92.4
( 868 | 2545 \ 141.1 450 213 41.3
69.1 | 2351 | 1607 158 148 93.7
’ 918 | 2787 | 3716 528 446 84.5
‘ 802 | 2458 | 1836 218 212 97.2
‘ 87.3 290.7 136.2 456 ’ 149 | 32.7
‘ 652 | 1661 | 3646 64 60 93.8
J 94.1 ‘ 305.5 357.3i 519 434 736
| 845 | 2362 | 2583 | 225 220 97.8
. 830 \ 2519 | 1526 | 264 122 | 462
} 60.6 ‘ 2029 | 1768 45 42 93.3
} 804 | 2627 | 2956 362 352 87.8
| 808 | 2857 | 2629 216 216 | 100.0

ISHAL T it Lo 2 LIXEE Laedare, 48
OBIRIC 3\~ Tid SPRINGER [0 [T KA\ D
O, MREMEZITS LEMEECEALTW2 R
MEBDWTIHEM LT 2Lk ~Tx Y, NaCl
LD TH RO S 2 O L a2,
3 incubate L7e®OH Tt LT 2RO R A
WAT 22 LB NTE AN TS 295, LMY
DL b N2 BT G R SR O T KA kst 2
0, SRR IR L R 20 THA
5,
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E) #iHb-l3E05E

SMON ECO FEITIEHIO T O 2 M 292
D THENICTRTH 285, 2 LU -3
OWHEEC TV 2 I HROTH 2, WL,
)y O RIS bid TR R RICiR b At g,

JuE BB RS 5 R

FLDJED IO 0 2 BIG bR S T
BuhbBTHd 5, HYRG KU O3

SiMoN ¥ T 5B H] 244 62 & LTI 7243, DL

OFEICH b R ST i3 b e ihvoie,
A - T AE T 2 L 2 L& I vz,

B 62 & PHLINIF 2 SIMON T k 3 BIHUEEE

il

> M 1 " " 5

@ & |\ A g | KMnO ifRE | g | M B € | KMnOyiRE | g gy
K a b (%) NH; ‘acb.4 NH; ach.4 | 1t ;i3
e T B e i e R PR U B
NaOH 142.3 399 59 85.2 2119 | 1815 337 102 33.2

it ‘ RikH | NaF 101.1 150 67 55.1 99.6 | 1175 111 85 76.5

3

Z‘i NaOxalate| 70.5 149 71 52.2 92.5 94.3 85 81 95.3

A NaOH 144.8 382 57 85.1 2140 | 157.3 315 95 30.2

H & | NaF 104.5 142 66 53.1 956 | 107.0 89 6l 68.5
Na Oxalate| 685 139 69 50.2 90.8 75.2 73 59 80.8

NaOH 128.6 384 76 80.2 1859 | 1184 324 106 32.8

M| ¥ | M| NaF 101.8 157 70 48.9 113.4 91.1 111 91 81.9
Na Oxalate| 835 136 71 47.6 98.1 91.2 71 66 92.9

NaOH 183.9 433 68 84.3 1968 | 104.6 331 92 27.8

| JRiKH | NaF 101.0 204 60 70.3 1075 66.0 140 106 75.7

i i: Na Oxalate | 563 99 53 46.5 71.3 86.8 63 60 95.6

1% 1 il Na OH 185.9 357 88 75.4 199.8 | 127.6 285 62 21.8
‘ & H | NaF 134.5 165 69 57.9 87.1 74.9 107 63 58.9
ool Na-Oxalate| 40.0 94 64 32.6 63.0 57.1 66 60 84.2
NaOH 198.3 421 76 819 | 2076 | 1587 369 95 25.7

W OH® W | NaF 149.0 202 67 66.5 1209 | 1485 149 94 63.1
Na Oxalate| 85.1 138 68 51.0 97.2 74.9 65 62 93.9

Na OH 192.3 329 78 76.3 | 2119 | 1815 267 102 38.2

WO 4 M| NaF 105.0 149 68 54.1 109.1 105.6 100 55 54.8
Na-Oxalate| 586 100 58 42.2 53.5 59.9 67 54 80.4

= NaOH 159.5 414 78 81.2 209.7 | 176.5 365 145 39.7
HEMEIE | NaF 93.8 248 73 64.9 172.3 152.3 172 104 60.5

3 2 Na Oxalate| 745 133 68 | 48.5 85.6 60.3 84 83 99.3
;m NaOH 144.5 383 78 79.6 1925 | 172.8 309 109 35.3

5 MRS NaFP 102.3 165 80 40.5 1658 | 145.9 99 75 75.8
Na-Oxalate| 76.8 17 56 52.4 94.2 63.1 76 72 95.2

1, FPHU, AT B OSSN 0O nf
AU HENE & JR AR HEHE R 2 PR IR LT Y T,
KMnO, #4848 (a) ROPLEES acb 4 234 <, W
HALEE b5 <, W ATRO 2wz & TR Lie,
UM HSHE L3 D E LT MO TS &3 BT T & O

7co LA EOFGCF]---HBEMNIT T, W 2 Lo
HE—F LicDTH2h5, 2T HMI & 470
BRI EBRRNICH NS D LI hTw
% %5, NaOH, NaF i## % Ji weii o KMnO,
WHRRITFCEHEENNTH b, Hih Na-Oxalate



LS 93 1o 7 AE 3 2 E R Al o F8E: & = oM iR IC B3 2 Be

% 63 & NaCl, HCI nu!’iﬂ'ﬂfbﬂj@mﬁm%’fé

| NaCl W

+ @ & | M HI _ﬁ KMnO;mi’

{ A f"' a “ b
| ; | NaOH | 1869 | 442 57 ‘ 87.1
B ( MocHD
L | R | \ar | 2033 | 174 | 65
u | ‘;H NaOH | 2270 | 408 | 56
i) om (oe a
. W e | 1973 | 162 | e
i o | 203 56
i | o g | NGOH | 2031 | 45 78
NaF | 2213 | 198 | 66
NaOH | 1995 | 450 | 69
X « 7 'i,
B pe (B0 Nap | o2i27 | 250 | 9
| oan
L. NaOH | 171.4 | 364 8l
Mmoo o
i NaF | 1913 | 214 | 62
M| 2038 | 432 | 74
s o osmom | 2O
NaF | 1973 | 212 | 65
- NaOH 1918 = 360 | 80
®| F M Naw 1653 | 186 67
. [
| NaOH | 1956 . 43 | 81
| (e | -
| g NaF | 1925 | 258 | 16
N | 180.1 © 40 |
. ‘ m | 5 % NaOH | 1801 1 406 | 79
NaF 1658 | 188 | 82
| B - |

ST D I C‘*H/ HIJL”Hth-’f;Ei NaCl,
HCI CHiEMEITV, JLpFE LRI 63 FITHRd,

NaCl, HC1 JRHTHiA-0, 22l &, M
Ny 62 K TS LTE D, Joduidys
BV E B DT WD N S 5 3 S R
IC B2 b, NaF i'f}"i“‘M'IIJV\?ciL}/p} NaCl j2ep
» KMnO, it (@) 43 HCL JRMOBE L b B
NEHOTEHD, RN aBGod & iMEmTd
b, MLOIHUIFENIH o d B ofkc HCL EMD
Jihs NaCl et fie~< KMnO, #1845 @) 13T
B0, Wb, FIANICH G LY R ™M 2
b, — BRI E RN D SO T
NaCl @O ffic, F:& LT AACT 255w
RIRT, AT ORI L, B0 O Tk
CHS TIPSR, RLEE b < DT
RORERRTH D,

‘ VCZ%O?CO

56.4 88.6

87
:FTP | HCI ﬁif L& IﬂL[ -
mm M I m W ‘KMHOI YR | i | e M
y [ E[E L e | by M6

42.5 206.6 456 | 46 ’ 89.9 48.1

62.4 84.3 134.9 156 “ 42 73.1 85.2
86.3 41.9 188.3 476 1 58 87.8 47.6
58.6 79.8 126.5 152 | 39 74.3 84.1
82.9 40.2 192.0 504 68 86.5 45.1
58.6 84.6 178.3 180 54 | 70.0 75.5
84.7 46.0 200.2 476 66 86.1 58.2
16.4 82.6 178.3 301 55 81.9 78.3
17.7 35.5 200.4 477 74 84.5 51.8
71.0 80.2 168.9 279 59 81.5 5.7
82.9 39.1 205.2 505 69 86.3 48.2
69.3 ‘ 72.0 161.1 251 43 82.9 71.2
77.8 [ 42.6 214.2 486 66 86.5 67.9
66.4 171.8 257 52 79.9 68.0

81.4 | 440 | 1982 | 465 58 875 | 625
70.5 85.2 | 147.4 | 251 53 79.1 87.9
80.5 37.1 191.0 459 63 86.3 50.4
172.2 196 59 66.3 84.6

F) PERBSE R A ALOs KUK %
w2855

JEEI AT 100g i 1g © AlCL Bz
BKEme XSBEL, 2% 80°C ofmifigsic
AL, W 2R E CY OBD LR R DL
KT L, SIMON [RERICHK b 74T L, 2 & AlCK
oz F, Mudds  RERCIBM Ll e v 3t &
LTLER Lckiii e #5604 K R L,

P 2L RN DS WUR REI T SR 3 i~
KMnO, 184 (a), JLEEREIE, WAVLEEX
LICFL, 2L vilind s & L’i‘lf—t’ﬁ?ﬁlﬁf{?ﬁ%ﬁ‘iiﬁ%’fﬂié L
Hen L D o Easfi e,

rk/-”f??J&LHUE%HEI b oyl 2065 MR TS
L, 28°C, 21 Al incubate L, SIMON RO (ol
X 04T Lz Bk 2 e ¥, Hlic incubate 4

DA EEILL 5603 & LTI 7, AL, BX
8 X b g SR OpEN [GD Hkic i DBER



88 AL HEIST M B 5 5
% 64 ,%7': 5}“-& R l,f_’t,iiiﬂf”hﬁ)f/%.‘
I T # i o
+ B 4 B’ oA, T A # oy | KMnO, mi’(:;s 19\_1}& ’I‘E E-) ff'. JE \ KMnO; il']?:'cfé m’ ;hﬁ_
@ k| a | b (72) , | acb4 | NHy [acba |fE I
, [ e
_— [NaOH 1355 | 465 |71 847 | 1857 ‘ 155.3 \ 401 ‘ 179 | 446
_ NaF 303 | 210 | 73 652 | 1826 1409‘ 152 | 88 | 578
PEIEE a B i { . ‘ ‘
AlCkL (NaOH | 1559 | 570 | 75 797 | 1625 | 160.6 ‘ 318 69 | 214
R
i I NaF | 95.2 | 168 | 72 57.1 E 1863 | 143.1 100 ] 43.0
— . T A o - N o - N - - - | ‘ . —
g gq/NaOH 2123 435 1 65 850 | 2362 | 1513 “ 157 \ 40.7
CNaF 1303 | 216 | 62 | 712 a7as | l614 | 158 74 463
M. b R ! ! \
AlCK; (NaOH | 2229 | 408 ‘ 62 848 | 1525 | 156.0 71 6 | 20.7
‘ H NaF 6.4 | 144 | 64 ' 555 & 115.1 5 ‘ 86 !‘ 39 1 457
I | \
- T - N T ‘" oo - - N o - [ N - - ‘ - o T T - 7
o ‘ 2133 | 38 | 49 | 870 | 2853 | 1490 333 71 | 215
: NaF 169.5 72 | 2 | 638 | 1800 | 969 l 50 22 | 444
M. e 1 | |
AICI; NaOH\ 2213 | 321 41 ‘ 87.2 ‘ 158.2 | 1489 | 315 67 | 213
zﬂulN F “ 43.0 69 ‘ 25 | 637 | 880 593 | 43 14 325
sy g NaOH 2 | o241 | 46 80.9 | 262.1 | 103.1 | 191 31 | 162
" |NaF 1403 | 65 ‘ 23 646 | 1331 | 983 48 21 | 437
M. 4@
AICl; (NaOH | 269.1 | 219 | 43 80.3 | 1623 | 156.0 | 180 2 | 16l
| NaF 427 59 | 20 | 66l | 865 | 591 41 12 | 202
% 65 ﬁ T 2 00 L 72 A oIS HERE
. Hiz s . MR KMnO iR L KMnO, @i
; . i - 50ce HIEHAN ___100ce MMM
ERA W OM \KMnO; W g owy KMnOs Wi | 4y owy | KMnOy it
R (&l a | b (B JE| a | b ojammE C E] a | b jadmi
B ,,,,‘ - - “ . 1 = ! - - - -
st o | NPOH | 1526 a8 | 76 | 11a | a3 | 74 L a5 o2 | w0 | 73| 72
) NaF ‘ 72.2 | 130 | 54 74.5 i 170 | 56 ‘ w0 | 718 | 214| 58 74
JE e R - [ U _ _ S e P
|
M b NROH ‘ 1903 | 412 6 | 2057 | 44| s0 | 37 | 1380 | as| e | s
NaF | 453 | 118 53 | 414 | 166 | 54 “ a6 | 374 | 26| 59 | 98
— —_— ————— - R — . - | T - — - L. W?‘ J— — . - S———— —
[ f |
M e NaOH | 1995 318 | 54 w56 | 31| 55 | 33 ' 2046 | 383 | 56 | 65
. c
NaF | 624 | 68 24 | 619 | 106 21 | 38 615 132 30 | 64
[ oo R o o | . R I B .
" d@‘ NaOH | 208.1 216 | 44 | 1980 Do | a2 | o ‘ 1811 |, 260 | 45 | 44
. . |
‘ NaF | 450 | 55 l 0 | 96| 8| 31 26 | 37 88| 32 | 33
. S R [ A D A B B i R D R
% HCI “G‘TSfJ‘Tan‘I‘L, #% N/8NaF % iz it 5 65 % KMnO, jfita (a) #ndk & i, &

DM IR EE L, RO TR Lo, T
NaF @Mr: L, 2414 10g ¥ L N/10
KMnO, j#§#%&: 50cc Kot 100ce MR L
7oL DTH D

IR B & Fe i NaOH NaF
TSRO, AT A L
. HTEENM a b BT ¢,
BT Tz 7

i[RI 5 -
I C i Tl s
~HEIML7emTH D
d o -~JLoRT gk T,



HEYIEI T 1 405 2 B REE Sl L oFelE & < oM ICER S 2 BT 89

WSRO ARG MR T 20 L, ¢, d BT
WTIE, EHOHEIVE D fEoTHiixsg L
CINTH DI, HUTPERFE ¢ d Wi Az In
276, HO—MERHEEO L DI, DL
HEE 232,

3) MERUVEES

HRGNHLTF T JEE L A3 2 BRI K 4 - D g b
CRWT, JEOMETT L I LK O 137e,

i WaksMmaN [COII A HHEEOFR, Itk
BWERRT oBEMKaBTelre—X, ~3 vl
r—X, HAENRSL, ZERLEOTFTRECD
DEERH b, e, d BTIE, V7 =080 28
EDD7c, BRI A T3 SR I HE B R AN 7
Tenrw—~X, ~Ixiloe—~XKREEHEIEMN
D7,

ii SMON ZLIC{K DK AL D,
NaF, Na-Oxalate 2 Wi A & M\ B
Ty FENIRE © d T ILORMEEMY TEH ko
7eo SRL, 5% HCL THikEM ¥ 2 & KMnO, i}
el PRBSREIT, AL AL Le, 2
L, a b Wi Tid HCL sk b § 4
7> NaCl Fi 2 H TS M O I RT3 L 7z,

iii NaOH, NaF i cigi@asni(a Ll &%
SESM DRI BT 7B, ST RN O T T
ey, 7 U RRROFHN RSN L e,

iv £ KINA 3% incubate L7c#ify, X2
CHREBM USSR, TS IO e X b
L7ehs, Zic HCl %% NaCl Gyijam+2 L3
OTIHEMEIXET X b H LT wie,

v BRI D LIEEOEINT L L,
USRI L7c80, 2O W ¢ &
W d BTN THR T IO EEX IR Lic,

vi DLEOZ &5 BEHL Y ORI 1K & 55 <
HALTw2b08, 8, #LLEEEALTY
20 LB, —fICHTHBEEE WEET B
D7,

VI ERSRUELICRET 258
RuiSHE{LRA L [CRIS 2 —2 %
KINAASRITHERE D [EE M A Td b, B
i DA BIAY I L DT A R TE: b, o

T b2 T 2 % { OB FHESIE X
LTW2, BT, BERS K IE T a35E <
A LT W 205, JLoH TG 2 SRR Lo
ekt 2 BT, A8 KINAK e i
VI 2 GhER R OFLBE R ORI R, BER,
KR RN L 75 O MERE AN AT RS T KRG 1 O R
Bk E L AR SR BT 0%, P IV i
Wiedh OEFILOMEER L,

TR b, FlEc gk N5 HCL g
PkRE R 2 EUREZL 10g L, CaH, (POy),
ik P05 50mg %5 %) 10cc &imz, HPHI L
THTEE L, HREkcitv NOHHCL okl
feriilel, ez 66 F i LA, AL,
PERE DLW Y LoreNz T 80 THiD %, 9
66 4 dy, TN AELEERITIAZS L IR L TR O N/
APERERR B OSE ORINMEEE S0mg T 2T
SLL B LLITR L,

66 & EERIgE AR N/5 HCL i themy
(mg/$2t10g) M Uik Ml dicss

ik NJs HCI CaH. (POL): iM:i-3

+ B

wert: .0, N/ HCL | W HATERRRY
MTREROS | ot PO | e (20)
|
WHEE (A 215 28.86 53.42
a i lc. 200 29.97 55.96
x
wobg A 0P 1201 22.84
lc T 1.42 16.83 30.83
) ! 5
Moo JA| 01 2.84 5.50
lc 0.33 0.56 0.46
M. d R jA trace 0.10 0.20
lc trace 1.95 3.90

5y 66 K OEICILEEERIK a, b, ¢, d o,
c RV d FEHIHRTERROMZR LS, ALk
filie N7 T CalHe (PO M2 THHOK
TROSBEATTE LT, N/5HCI E RROT & BOT
T\, #EoTILO TG TERREIGERIT B TEK W
flikm e, ZicH L a KO8 b X, Wofkx
B AT TLE R Bhode, IkDz 2 X )
PR AT RO O ARIESS, BRRO R
NEFTRNT-L Rz LR CGEEh
LLDTHY, ZICEHWTIX 45 67T K73,



90 AL SE.

B 67 & PN 5 N/5 HCl f R PEsis
(mg/*z F 10 g) Bevrshfiginl e

\J*;L 1 N/b HCl| 1| CatL(P.O). ¥ bt
,,]‘( 1’}PO* " N/5 HCl HJ‘#/‘Q}’&;M{

. AT P05 i (22)
o irf (M : Lel | 21.07 3890
Mg L RE S0 0.37 13.66 2658
ZINE o 1.76 10.45 17.34
. 3; [m'lmm .64 9.21 15.14
ir:’ w | 0.57 5.28 9.42
=@ ®om 0.16 13.02 25.73
oK 4 m| 099 8.24 14.49
% B[ RIS 3.37 16.17 25.60
] | fl% j?; ,”E 0.8 | 940 18.45

ARFE S i DU GO -] 3 B~ e B[]
WS AL D 7ehs,  ZAXRE ORI R [E 5 T3 0
WS PRI d BT Qe HIR LT w2 I 2 M
HAL D, ML [ BEIHENE 2 4 l,ﬁl»‘/i/n\‘ ,
JLDBEREBD A D3 L T D TW D s, ZIEMic %
CONBCHOTIRI 2T WD b, HEE Ak
FE D AN TE L Bl 3~ 2 I D Tw 25 L &
Mz,

KICHA T IRINE 2B v i
67 LT T 7z,

e, -8 10g @ Ca(OH), % CaO &
LT 100mg %nz, WHEIC#AFEEL T
CaH, (P,0), %Nz C N/5HCl T, $ikc ity
IRTEARE R 2 s L e @ & e CaH, (PO):
Bz, Zr#AETnLTE Ca(OH),
27 OO 2D DR CHEE W Lie, JLOBRY
66, 67 FIT 71k L 7o ATACMERR - 38 v T8~ [l
Wz i I b, EdvmEEE 1oz w»
BEIMEE ¢, d Ja R s ARG G st e A CiE Lo )
A Lnote, 4K ez pH 2 kic L
TULE, BIREEE N I i BE X9 T
KEFML pH & 1T, JLomm ez L v g
P ORI DT Wehs, 2k - LT
TR B WA B B E i & DWW
22 & BIESRT 28 OT, ANIIE™ § -4 L4
oW iR T CaCly % i~ 800°C i LT

2 MSE R I T 5

eSS e ol R

HOTHINEIC T2 2 & k%7 Lk~Ch b, it
OTHARIEF IS B LCid, e LT o7tk
M PN A &9 2 5 b P, Ml 2 s &
SRR L) vkt TR vH 2 2 sy
BREOEMDILD, 3 - BT A
Pz o OB FI2LabilTWS
75, W FEC WK A e SRR 1K & SRR A 14K
IR Nz T HLOPRO B 2 2 & B, L
BLAELC LR =AU X, KB L RwnE
ERTNWZD,, PO THERB—A AT A T INZ T BE
2 RRES AL L D b g 2 OFEN @Tﬁi
PR AT TR bic BT 3 N T D 2 L%
%,

%68 F FHRNE YA N/5 HCl Witk

fig i (me/AEzt 10 g) Koo gk i

{ Ca (OH): *% tﬂéﬁﬁrﬁm&EM
LaTmA 7~i}1{3\' A =%E (5}
B 4 NsHC ‘n]’%‘\ \N/S HC1 ‘DH"”"}}H&
| "I Tt | E‘]llkiff B FEmlcEs
I ¢ . P05 | (%)
[ A | 28.31 523.3 23.62 42.94

\c| 2058 | s55.14 | 2245 | 40.90

EESEE a B

Al 2162 . 15. )
M b glA| 2162 | 4200 | 1578 | 3037
lc| 2745 | s061 | 21.19 | 3808

e gl | 103 | 267 | 958 | 1878
lC| 977 | 1887 7.14 | 13.63

M. g pld| 64| 1282 a7 | 95
’ le| 1145 | 2291 487 | 974

g | KE( KM | 1904 | 3507 17.44 | 3163
o] é’ ml W M| 1669 | 3263 | 1381 | 2689

Z %’B? o

18.55 33.58 12.96 22.40

o ﬂ!{ JRIRHL | 1831 } 3333 | 1142 . 1956

Bl | 13 2333 | et | 1814

A

29.22 12.27 24.22

14.77

o &g 17.09 30.20 11.74 21.50

4 | B ( HENREE | 24.88 | 43.03 17.56 | 28.38

By 5
ail 3 i ‘ 1774 | 302 | 1131 | 222

%mMMV—i&w%M%%M& Uiy DIARE
& L2 & 45 69 & IciiF 23l b Td %

9694 V)'Iwi:ﬁ&mf.\;ﬂn:J;ii\émd;m V=¥ /k_zc
WL, k4 10g ¥ L Si0, & LT 100 mg




WRGIEEH AT 2 R A o R & oRHMERIC RS 5 P52 91

8 69 = AEEERUSHIL &M 2 854 00 N/5SHCI
YA MR R (mg/ BB 10 g) Koo pimk i dicds

r@’ﬂﬁm’wuiﬁ%

RERES IR

+ B 4 |N/5 HCI nr#a%ees N/5 HOL AT y3uEst
e E&Dlﬂréﬁi

POs | (%) B P:Oﬁ (%)

B o gl | 3136 o4 | 4206 | 1962
lC| 3610 | 6820 | 4810 | 9220

M. b gA| 1303 | 2487 | 3781 | 7443

lc| 2060 | 3837 | 45.44 | 88.05

7.58 14.78 32.37 64.36
le| 1167 | 2278 2683 | 53.00

1576 | 3152 | 35.14 | 70.30
lC| 1766 | 3466 | 2490 | 49.80

e ﬂ![ JEECHL | 3182 | 60.40 | 4296 | 8270
il ml i M| 2216 | 4358 | 39.78 | 78.82
B s omi | 1648 | 2944 | 43.22 | 8292

R 1182 | 2036 | 4001 674
B Sl om| s45 | 1577 3667 | 7220

= | 5}* f | 1303 | 2574 | 4180 | 83.28

i

Iy l *‘é 51’ hll 22,73

4347 | 3763 | 1327

s \ |
& | ;‘ﬁ? #elE | 2003 | 3333 | 4193 | 77.13
N i I \
‘ ml Wow | 2B B 26.30 | 43.06J4A845n.76
WM%ﬁﬂ”M&m&mﬁL WARR Z M2 Yo L

T NAHHCL izt L, Hojgic o x5k
Fle ol L O MR o i Lo BHHEIRMOYA b 41
ROYETIEREE N o d J& R IG5 i
A TILD AN LD 7e,

USRI S BT A % OpEN I 0
O GFHECH b, HBs X b e 2k - 10g
L 100 mg sz, HeSO, TIHOAIE L1
(PH 5.8 Witk) CBEFE L, Z k13 mz BUFRH
BT BRI U CHAR sl & Lie, WRUTTTERTELE
RS 50 278 L K, Ml b dina 2 4%
it 80% withAsHATEE LChbik 2, B
MO % I\ T I TR e M oM T o L e,

DL OB 310 O K I i 1 2 YRk A

TTASTEALRS i i, AOENs b AR TH
b, BRI BT TR A R O R O %)
L RS T H DY,

VI % ;]

FLGIHL L O M S EAEEE LT W 2 R
1, FEOREFAULS C A pakic 895 Hie
W R MEE BATWD, W2 XEHEO:EHLE
Fx X 2 P ORPISKFAEH L H L, K
e 30 Hicwize ¥, LA 1T 2
CES S At 16 W 25 o 21k TH
Do UVERIES OIRRNC W TS 3 O I s
P OMECL 23S Wi, i F ok

2HANORLECED INFELHRLEL B,
“or#mfkm&JmeOHM%%?MHm
LT R O v S e EEE L, B
LT 2 BB OKE TS D, m%rman
EERGEO S L hMNE L 1X 44 O
BBREDOTWLIOTH D, RLHWAHHOLOD
WEEN D LTy TR TS b, DR
DM TEORTWIBRAES RE TR R WA, &
T T S OB 29 B 8D BERHOK I PE-EED
P OFTAR D BIFETF L, RO EHR 587

(1) EERFC T 2 A7 2 4% Kl 4k 4 i3]
b PEACAEACTE S ARJRLIRIEIC & B, Bk EEFEHE
a RV b &L, WA & BT e ¥ B
PR DOATRA BB RO T WD, ZICK L,
EEMEE ¢ Kok d BT 2 Bk RTHER T o

ERH 2w, 2o L EEAiE D SO BB
banaw,ﬂmﬁwﬁi®a$>Mbrmwo
7

(2) FHH XD 4~6 AEMITHUESM O R
o THET, o Tk ot mnBofHsi 8%
THbh, A oBHAERLE V. RLILOME @
¥ D LIRC NPT T 28, ZIEAREEO
WSRO B L, e iR iEM B o &
IEFL, DUEWS > 3 MpRE 2 H T 28k 2 18

b,

3)  BL RO & BRI HHER il U CHRT
L7chs, M3 BB C R TR M AT
BBREOZH L, 2R eERtL T
Wehs, FARIN TR SRR OFREES S AR &
i, LD B LATMB OISR LR D, FHT
IBEFS OMI 2T MBERZ O, EESc LTH



92 FEUEHIL B ERER RS B 5 IR

T ARk TH DO/,

HE JE%HLVC@JC\/\“C ixﬁ“%ﬂ,‘i?ﬂlij e ik g
Mi% AT 205, SAPR NS L 2 F o at
NS/ ROy /M %s&i»wluf~bi4¥a)ifté£hloaﬂJ;ﬁs¥£:?¥f“
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Resume

1. Characteristics of Volcanic f Ash Soils Erupted from Mt. Mashu Which cover Nemuro
and Kushiro Districts.

Nemuro and Kushiro districts in the eastern part of Hokkaido have an unfavourable
climate for agriculture. Moreover, they are covered which volcanic ash soils erupted recently
from Mt. Mashu. So, Nemuro and Kushiro are representative districts of low productivity
in Hokkaido. These districts have repeatedly been chosen as sites for reclaimation work.
But, unfortunately, no good results have been obtained. About 53,000 ha. of flat land are left
unclaimed. So, authors intended to make clear the characteristics of soil which covers these
districts and to find out some fundamental idea for the maintenance of the fertility of that
soil. These districts are covered with more than ten layers of volcanic ash erupted from Mt.
Mashu. Authors selected four layers from surfac which have direct effect on the crops
cultivated there, and called them, Mashu-a, M-b, M-c and M-d, have some amounts of in-
orgauic colloid which has exchange capacity. But in all these cases, the soils contain free
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aluminium of considerable amount. So, in the case of M-a and M-b effort must be directed
to prevent the soils from suffering the exhaustion of humus; and in the case of M-c¢ and
M-d, to prevent them froin expzriencing the unfavourable influence of free aluminium.

2. Transition of Fertility with the Maturing Process of Newly Reclaimed Volcanic Ash Soils

Erupted from Mt. Mashu.

These districts are reprsentative districts of low productivity in Hokkaido, but on the
newly reclairned soils cultivated for 5-6 years after reclamation people got good harvest.
In this section we report our study on the transition of fertility with the maturing process
of reclaimed soils and our attempt to preserve them from decrease of fertility. Then we
have come to acknowledge the follow facts;

(1) The soils are almost neutral in reaction, but that character decreases slightly in
the maturing process of reclaimed soils, and the silicate-alumino ratio of these soils decreases
in the same way.

(2) Espeically available potassium content of the matured soils decreases to 1/3 in the
newly claimed soils. Total nitrogen, inorganic nitrogen, humus and base exchange apacity
decrease in the same way in 5-6 years after reclamation and then keep a constant level
afterwards.

(3) The reclaimed soils contain a large quantity of rough humus, and have decomposed
intensely for some years, but in the matured soils inactive humus has remained.

3. Difference of the Fertility as influenced by Nitrogen, Phosphorus, Potassium and Manure
in the Newly Reclaimaed Soils and Matured Soils.

In estimating the effects of the natural supply of nitrogen, phosphorus, potassium and
manure in newly reclaimed and in matured fields, we obtained the following results;

(1) When phosphorus is not supplied to the newly reclaimed fields, the growth of oats
and potatoes is injured severely ; the ratio of the oat yield in the no-phosphorus plot was 10%
to the complete plot, and potato was 40%. But in rhe matured fields, especially, potato
plants died at the beginning of the growth of tebers in the no-potassium plot.

(2) The newly reclaimed soils contain much rough humus which is easily decomposed
and rich in nitrogen and potassium, so we can’t see the good effects of the manure in the
newly reclaimed fields, on the other hand, in the matured fields we have good harvest as
a result of the supply of manure.

4. Phosphate Eixation and Penetration on the Volcanic Ash Soils Erupted from Mt Mashu.

In this study of phosphate fixation, the volcanic ashes which erupted from Mt. Mashu
were used in an attempt to ascertain definitely the compounds formed, and depth of penetra-
tion when a soluble phospate is applied to these soils. The results were as follows;

(1) Eevry layer of the volcanic ash soils especially M-c and M-d possess a content of
free aluminium, so the coefficient of phosphate adsorption shows a very high value.

(2) The greatest phosphate penetration occurs in soils of neutral to slightly acid reaction.
Either active calcium or aluminium inhibit the downward movement of phosphorus in soils in
proportion to the amout present and inversely proportional to the solubilities of their com-
pounds with phosphorus, whereas M-c and M-d, with a large amount of active aluminium,
allowed very little penetration, the phosphorus being fixed and held largely in forms available
with difficulty within 1.5 cm of the point of application.

(3) Reaction of phosphate fixation occurs easily, and then keeps a constant level after
8-12 hours from the time phosphorus is added to the volcanic ash soils.

(4) Organic matter of the M-c or M-d soils which contain active aluminium fixed the
phosphorus in nearly non-available forms, but usually soils rich in humus inhibit phosphate
fixation with their anions.
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5. Characteristics of the Humus of Volcanic Ash Soils Erupted from Mt. Mashu.

In this chapter the characteristics of humus are investigated according to the mathod of
WaxksmanN and Simon. The results are summarized as follows ;

(1) WaksmAaN's method ; the top layer (M-a) contains large amounts of cellulose, hemi-
cellulose and protein that are called rough humus, but lower layers (M-b, M-c, M-d) show great
percentage of lignin.  Amongst the newly reclaimed soils fertile soils which have been given
large quantities of same manure in every year contain much cellulose, hemicellulose and
protein.

(2) Smmon’s mothod ; as to the solubility for NaF and Na-Oxalate the humus of M-c and M-d
is small, but when the soils is washed with 5% HCI then there is an increase in the solubility
of the humus in the extract solution; most of the soluble substance is true humic acid. On
the other hand, the humus of M-a and M-b shows always high solubility for the extract solu-
tions without HCI treatment. When Aluminium is added to these soils or humus is mixed
with these soils (especially M-c and M-d) the solubility of the humus is decreased for the
extract solutions. As a result of this reaction it seems that some of the humus of the
volcanic ash soils is strongly combined with aluminium, and that it shows poor activity. On
the other hand the humus in highly productive soils is isolated and loosely combined with
calcium.

6. Some Measures for Prevention of Phosphate Fixation on the Volcanic Ash Soils Erupted
from Mt. Mashu.

As afore mentioned, the volcanic ash soils contain free aluminium of considerable amount,
so we must overcome in those soils the unfavourale influence of free aluminium. Additional
experiments of applying calcium, silicate and humus to the mixture of CaH, (PO, and volcaic
ashes were made, accompanied with suitable blank plots.

The writers came to the conclution that humus is most useful for the prevention of
phosphate fixation with volcanic ash soils, then calcium and silicate are also useful with allitic
soils such as Jayers M-c and M-d.





