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i

DY YEBEIRAE, bBIETE»R I 0AMEABESh, ERECIIVTY, 20
FENEREh TS, )V VBROKBFIC L » THEEESET L, (a) VBTV E=YAEHCVD
HE (b B AEREEREEICBIT B8, B LT (NHDHPO: )V, (b) VvEF Y Y 2% H
W5HEE (LT Na:HPOs EIV?, XU () ¥ vEEEAV5HE (LT HiPOs $R)¥ O3 EIiT
BB, HETEAEERHE Y RV, BXFICZOBOWEENSE VA LAEVL, EREICL
WEEOTENHBDIIENT, EEDLFDIZF, DED2EIEF TH5 : (d) HOSKING ¥, Bk
% (e) BASS-SIELING %%,

(a), (b)Y BIU(c) D3IWDOHkLIL, FHEBFLIFA—DLOT, REMLIc—EEDOY vEREE
73 ) VEBOBKRE ML, LELEFERELCR—ERMEELZ0L, ZRIGEL, BRO—ERIZO
TYVBORBYERTZDTH S, (d) ik, »EFDXHCLTY vEERRAEZWEL, 2oWELR
% 13D anion exchange capacity & LTERELL 5 L T3RETHS : 1L (NH)HPO, BEK T
REHLTRLIEL, 7r2—2 T GEREOY vEERBREL, BKICY vEBERT+LES NaOH
BREEHLTY VEBBERBEHL, BRL LIBRO—EFBIZOVWTY VEEEEET 5. %2 ()13,
M43 phosphate-fixing capacity #EBH T35 —FBR L LTERENIAHET, 280k 5 hEwW
Bk Lo T30 1iE 7= VvEBEBRKEMBLTY vEERINICES T3 Fe & Al 2L, LEE
BA - BB LD, EREL LMHKO—ESBICOWT Fe & Al D&5BZ Y vEE: L TE BT
3, Thbb, BEMESMLIOL, pH 3.4~2.5 LBV T KH:POs BH T Fe & Al ¥V vl
ELUTHB S ®, MEBE IR - ik HCIO izt h L, BRL LIEBRO—ESEFTY vEEE EET
BDTHBo

LERESBOHEDEL o T B Y VEEDFEREICOWT, DXITKBETS : (a) & (b) X, EREVY®
DUFTHICEEBREE -7 ERLTVAVDY, LTho THHRIZAEOBFRECINLVIBETDH
Bo (¢) i3, BEECLZTERELZFHELIERLTCSY, (d) 13, HCl BMicisid 3 SnCl: BT
CEBHFEEOTY TN« )V VEBOERE? ; £/ (e) iX, SHERMAN ¥, FTitbb, HCIO: Btk
3% 1,2, 4737+ F7 b= A7 x VBBRLILLZ FGOEY Y - )V VBEOLEE, LIEE
LT3,

ZOBODIHORBK D ) v EBEEBII—BITHEIARTHE2E, EROVETAZSBOARBZ Ik
> TERZEDIE, P:Os L LTH mg AV LA+t mg DAy —VTY vBOEEET5, Woebhidl,

(1) ERAEBTRBERITARER
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HRERCUIERECE S, ONRYTHS LEHITE D, aliquot factor BEHHTAREY, Lz
Bo TEABBREORBAETNEAShEHER, ERIPHIBESEVICR->ThRE, RESEE
BLTHAEECEAILTEAD, BEMILNIZIAARLLE KX, HABDSFF -2V SV - ) VEE
HCXBOM, bok bEETHELEY. COREE, ) YBOKEEHD » L LEENOL <, L
BoTho b bBREDOY VEEERL Y525 THS, ThabL, THIL, BE# 20ppm P (REK
50 m! SBAF P:0s & LTH 1.1mg) £ THIETEETH - T, SHERMAN DK 2 5, HCl BtE-SnCl.
BIEHEOMIOEEREL 5 5.

LIBT, RROBEEDOEYVFF « YV VBTV E=Y ALVCOURBBEFATIERELVCLRIEESE
B Q1) CRRZBHOBRTIHMEACRBETHS, THEHELLRVAILE-T, TV S F -
Y vEEF Y =27 AL OB EFIATIREESCEREN, T TIRHBEROSWOIDI, ERH
&h, BfELD2, 30HREIFTREERI Nz, ZOWEHIL, TV S F -V VvETVvE=T AL
e, BEHLRC—EOLEFEARE LD, KCHT 3EBESEFRICEVOT, FBEE» ) THL
BRELHBICRINL S, LVHIEBNALOTLHS, RKEDPHEVICIELPOERL TV 3 72
B, TOFHEE—BMOAXCL > TEDEFURERINBRT T, —RICIEZZOFETLERSh
TWRERVEIRAITOND. EHL, BRECHDLEIREDDLLTINEIESTICEA LR
v, 2, 3OMBAMREERY LDL, XD 2BOITE~DIEHAEZZZAH~: (1) bBETH
Zhbh T3, (a) (NH:HPOs #, (b) NaHPO, ¥, 5\ it (¢) HiPOsikliz X 210y v
BRRAREEE s BIO (2) FETIE (1) LFEELZERE L ON, BENPZ L5 (d) HOSKING
#& (e) BASS-SIELING #,

T, FECHET220EREOHEL EFERL, 2FCHFHEEBENLTHE, EBRO T T v
%, D EE L, HOSKING #E BASS-SIELING HEDGAIX, FOMPTEHI LizT 5,

11 EYTR-UYVERZVEZILLEWSEAREENRTRY VBROEEE

1B00EER A LHFEIC 2B (T, PiOs & LTH mg »HHE mg DA+ - Y VEEE, AO»RY
ZL OBEDRBET A 4 v b EEBNICAET Bedicid, ®EVFF - VYTV E=Y AOEGILE
VCHRBEREMCAVLR T3, BRI RS- HakBROBEEN 2 IbEEaiiz, (NH)s
TP(MosC1)«) xHNOg*yH:0 TH 5. ZDEBHREMET 50, EBHBICBATIBZAOL 5
#E1%, HeSOsHCl %7213 HF, Zh oD & {IZ NHy #, AseV-SesTe:W:Si+TiZr BI U\
{OPOEBOILEHTH S,

OEETRBE MEND 5 VXERNCHBT ) vEBOREIEICIE, 2¥D3BRHD

(1) EEEBESbic NHOOH kéhl, v /732 v 7TREETY) V< /5 Y Y A TYE=Y A
WERL, €v - YV VB~ Rxv Y 2 LTHRRT2EREYY Kk, POs &L T50mg §iftET
DY VEBOL - L L EREEEETH B LER—BIZV-bh, AREBCISBRASATVELDTHS,
Whed, VB=/2v YA 7Y E=Y AOWBRHBRRIGE, BT CRRGEZ LB ARVELT
5V, WBORBRCEHMEZEL, FRCIBRYBEL TS, €r - V) VB~ s/ kv v adh0)
VEBOSESHEMNE Y (P:0s/MgeP:0:=0.6377) 225, KEZVIZFbIREHMEETIDYVICED
DTERTHBLVHIRETLAY, EvIiAbh-T®, EELRARTH S,

(2) EBHBEEZE® 2030890 L CFRT 358 - TRV OEENERL, 2RisL



DAHLGRNE DV vBEBEOLEDIH~DOGHA—1 (F) — 141 —

& (NHu)s (P(MosO10)e], 18T 5 L & P20s24Mo0: Th 3, (1) KBWTik, UV VERDZI VA
(oI hE 2T, BEAUBROEBEXE IS5 2L LbrEbAr720RFL, (2) KT
i3, FEBOEAFFPEERCTEILFEAL TV AL TRWIT AV, ZORBBOFE L, EBE0E
Bk, WBTEE - thH R X OHED 5\ idg o L e XEd &, ERER»OB%ThTL 5, &
Lo L, MEEEDR S PEBREL Y bEREXE . WThicLTh, FER+FO Y vBOSE
BEDLDTECD (P20s/(NH)s[P(MosO10)s]=0.03782, P205/P:0s +24M05=0.03947), = DX &
B VERINDZDEEVDWT, AL PO L LT 50mg BIEETOY VEEOERBIZER Th
%, ZPORPE RN DN T 51T, >EDOFEBEFSHEL TV 5D, I ROEBE-EICBI R
Ihb, TOEBEEACILEFTH S,

(3) EakBL—EBF O NaOH EEERIZLH» L, NaOH ORBFHE BEBAR T UHET A
BIEOT - HBRTERR L ORI DIRE - i £ TORMERANT, (2)DEBELARTH ), BROFE
BrBABETRBIAI D, ZROBBOEBNSIICIZ(2)OEREL ) bEFITHZOT, Kk
HETEL AL TS, REIFICECTH, HRL XS AERRASNTELIITHE2H,
HTIRRFEHCAREONRT MBS ERBEL TBEL .

ZORBENY VEBEOEEEL LTERTHHHICE, 2ED3 2OFENHR LTI LK
v (i) RBERP RSB, EENER(NHDs (P(MosOw):) *xHNOsyH:0 I T& 5
FOBRELZARE b SEREARBRIZT 262D, HOoRESLHED Mokt L Ty av I L;
(i) PHEOUBTHETHZLICE > TAFFL6 HNOs 2 TEBRTBCEL, HhEBROREahE
DEARE, BEER (NH)(P(MosO1w0)iezH:0 IKTELRJHEESEHZ L (i) HEkBo 7
HVBEREBTHERET 2L E, TERRFHEERATHAERETHZ &,

& (i) OEEERRET 2R LAERIT, BNERPICBTUBRA (Y 7 FvB7vE=T A -
WBRBIUME7 v e=7 &) OBE, HBEHBRELTCEROSVORE. BT YBUSIO(ER
BAAvogETHs, INHLEROARIKIZIET2RBHEI i P71219 i3, Zho0 1B L T
BEHEE LTy IERC LR vEx Thid, & (1) BEwEsh s,

(D OFETERE LTI, RERRICET3RBESLBEN S L SEEARS, KNOHHEAHEE
AvrbhTwvd, FhEd, ZO®EICE > Tid, HNO; OBVELBELLLTRELTHHL, ik
UBCBESR TV ERERADH S €Y 7 FYBORESEETH 5%, LROBE* RBESETRET
BRETHILIZEY, HEOETRELHART20BEBTH 540, BEORIGHFEL - Th,
2 HNO; #5ELICEE R Rt EIMETERVY, B sBO%RETIIRL, HRBOEREY S
ThoTw2nbThHd, TNE I, FHGHIIPLPWME IRV,

(ifi) PHFHEREL LTX, 7=/ —A 7514V (pHI.8 H#E—8.0 ) ARFBH VLATVS
2, HEXDEVES TR, pHEDTATE, =V 7 FVEEIRZTT NaaMoOs L4 Y, 72V v
MO AEIE NaaHPO, & 72523, WHEShiz NHOH 22 0RTRICTIEETZELOEETH
B0, KEARBCECREEDTHD, BHED NHOH 2228 7vE=v sEICECHFOTS
X, BRELLTAFV - Ly F (pH6.2 HE4.2KB) #HAVBERETHBEN, 7=/ —N7FV
AVOBBEEZZ TRABBEMALTYL L, pH B2 - W EBALAEEDL, Y 757 VBIEOKE
DHEBEOBME Y 7 F VEBECEHBLTYL, Lo T, RV 7=/ V7 I VvV ERCVES
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Exl\ve 7TVvE=TODERIZE) 7 FVBEDOBIZLORTITHE00, BAShIZRZBIT S bTH
THB®, 0k SIT, FHEGIEPS I LTHREShTV 3,

VTV -V VBT VE=YALVOHIRBRHBEFATS Y vEREEERIC OV TO, EE O REHHY
i, BROENLO>THS : (a)ERE(LIL, HFECDLHTVWIIICERTH > TREELEVTH
550, phYVOBEETEZETSH5, routine work IZIZEb®H THVIZ v, (b) BEHE (3)
13, BERER(2)LERERVCEEELLENS, EREHREILL > TVBDT, routine work ZHEL T
5o 2L, BERELDADBNTE - TP SN BHRSEBEERTT5 I LIck > T, Hajh
BoEREEENERCELSES L ERTHEER 72 TRATHWEAL LTHELICTES, L
B Z OREERNED, ERFHGDDOT+HILBEDORRL 2> TV B I LICEREET 5. BED
BROBEETDL, REOY VEREBOEHIZ, RIEA»L b &b 2 HENZAERE Hvivt, £
BREAL D LDLNIBRBLEBBEA DI LETTOTVEY® OF, 20D THD. TNLHIT
EEARDITEL LTRRETARVESEZ ER 2 TWARbhhb o T, HalB+ho ) vEEENEbYD
TATHBDIc EENRETLOT L, P0s/(NH)s (P(MosOi0)s) =0.03782, 0.1N NaOH- 1m!
=0.3089mg P:05), P:Os L LTHmg AV L+Hmg DY vEEEZ ERT HBEICIE, BIEVEELD
DICIRA U ERAFEL LT, ZOBBEZAVIZLNTES, () IDOEDEREIREOLM
BbIEEAERSEITHENE, THELLBVE > TEhEREL, HOBIOEREICE VX
BIEINEV

12 EUTF-UVBF/ U9 AEOWSHBREENRTSY Y BOERE

1951412 H.N.WILSON??iZ, 7V =Y ADhbDiZF / V=v 25 BA LK, €V 7S F- ) vE* /
Y2y At WHOBHBEFATS, bl ) vEBOBBELAIEL THRRE L. ZOEERRIZ. K
T BEMERER LI BIEE ) Th- T, WBLTABKTHE TS L (CHN)sHs (P (MosOw)4)
«H,0, ZhE 150~300°C C 20 gzt 5 & (CoHN)s Hs (P(MosOno)e] 72 28R EREIC >
X9zl 3%, WILSON %, 150°C R LI VWRE TEE Ly, BEREECRIILAL 7. fERkE
LAk, BakBEE —SR/RED 0.5N NaOH iz& 2L, #BED NaOH % 0.5N HCl THE Lo
FREL LT, FE— N Th—LT7 2/ —N7 5 v A VDOREHERES A\, pale green »5 pale
yellow CEETHHAEMEETS (pH # 8.5)c HWHEL 72+ /7 ) VIIEAEHEL AV EFDIEHE
BETHIPD, RARELDTEHSITH B, WILSON BT, RPEET O NH OFEHFEN»
BYNT, NH BIFEAFYTHHECCSBBETHBE, Mo HELLTREY 77 VBT b
Vv Ak, BREEFO NHS 356008 Br: KEAWTHMEL T <, 1954 Fiz WILSON
BEBIT, 7o ABRPRBICHRTATEMED Y )V AORE L KL Tn L, NH, ENHIBEETH
ELTLhEbRVESICT B, Mo REic 7= vBREATAZLICL Y, BIEEHELE. Mo
BRELLTIALE, 2V FFVBF MYV Y a0b VT KT Y 77 VEE MoOs % NaOH HHIZ L
ALizbDE AWz, A

19581z C.H. PERRIN'®{X, B}« animal feeds 3L food stuffs FDL Y vBEFEETEH
Iz, 195440 WILSON #:2 % BEREICHE Uiz, EEHIEL LT Gooch i 772 « 7 7 4 A8
BEDOL AbDEE HV, 250°C TODMEZR L THrLFRTZOTH S,

19624z S.E. DAHLGREN'}Z, WILSON & PERRIN DILBIBEEEH, RBEHEIC Mo REEZ ML
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THEHL=DL, £/ J VRERBETFTLTOL 2HETH-720%, Mo BEL*/ V)V vREDREWE
s LTREICHELTHALL, 0526, AFERTO NH, EOFEFRREEL(HATS
=iz, 7=V ) VDIV o7z Mo BERZT7 2 v E LEAL, Quimociac R¥EE LAK, &
Bkl LTid, WILSON HDRMOAEL: L PERRIN EORMKOERED, Mz L Lz, EBET
X, IEBHE S U TREEEHNEY Ay, HIBMBAAOER7 V¢ - TRy 7EERLTHV TV,

1-3 UVBRERBEORTE

EH#3, £F PERRIN BEBRALTAT, V7V - VY VEEF/ V=9 2DFHF, €V 7F Vv
B7vE=ADFELILRY, DEDCLOpOFEHENPS, Bif - BE ERORATAREIVEERE
EOERSBFIATYEER o7 s (DRBKRORE - (iR E b THRETH 5. Thabb, ki, 8
BERH 7 ABICIREALERE LRV D, Wl OKELZT THIE~D S DL VAR TE, £Y—A -
~VEFEATILERIELALE R, EtiEL, KICX2ERIWEET, WRBOERE L L kb
Vo (2)WBOWER - BT TOBRMEL, BEREVAREbAZERLV. (3) PERRIN DOz Gooch
WL /TR 7 7 4 A—BRIKDOL B ¥, EEEFPASHBEOZNICEVIZEE v (2128).
(ODEBETR, EREHSLTRERT AT TERSBD ), BRECBIB X 5T, WBOTALHY
BREERTTLYIOP O LiICbESCREL, BHECHTITRTOBRELPLERSH S,

D IZ DAHLGREN HEZBRALTAHAT, (1) BB 1|iE/RDT, PERRIN L VBETHZZ
L (2)BBBEEST O NHs OFEFAEN PERRIN HX ) - L REVOT, S EGARENE
T L5 (3) PERRIN X VI icAEAERMEE2 5252 (22210 5 (4) RBEEHIEL, $¥&
DRCICEERTIE, HHFCLIZS L, $ERERHE Y < AVDOT, A2 Lizl, PERRIN
® Gooch HEE FVE 2R 2 it o2 Z L 5 BIC(E BHIBMBAT V- Toy 72 bEHLEART
BRLEFA L, PERRIN DX H CBREREREHTTHITHHZL, 2R L di.

PlED#ERESET, BBEERN NH 2257 8ERVE, ZABLPEERCILE bhoT
VB4 IE, PERRIN EOIEINIVERTHBEBITAE DL, HESH~BATS0I, NHt OF
EBEBR T L, —BEyBETAHLT545, DAHLGREN ¥ L 53 9NEATHH LR

2. # R =R B

2+1 PERRIN @ Gooch HBDIEEN

PERRIN'® X Coors No. 4 ® Gooch H{#ff& Reeve Angel & Co. W/ T A« 7 7 4 S—JB# (1R
2.4cm) ZHAVTWA2S, %£#HiX C.C. B Gooch 1§ No. 2 L 2.1~2.2cm OHF IcX 572 W.
& R. Balston Ltd. #¢> Whatman Glass Paper (GF/A) Z iz, 2D L 512 LT, 2DIERME
FREL TA7 : Gooch HIBFIZEEKEZ BE, KTLHLTEZOMNBEX S D THD, B+ ml OKkE
BEERLZDL, HIEOIMIE LSV, BBEMICO® 5, 250°C 0BKERERSETCELE i,
250°CIZEE L THH 203IZMT L L VEL, FAIF « FUrA 9 —FTHELTHLERTSZ (W,
£). Fftic, 15 1EKEBIMALCOHLERL, KARTFETS (We g)o —HIERTT B L,
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W | F 5 Wi, g W, g Wi—Ws, mg

6 14.8417 14.8415 0.2
21 14.9697 14.9697 0

23 17.4019 17.4017 0.2
34 15.2825 15.2826 —0.1
37 15.2993 15.2995 —0.2
63 15.9135 15.9132 0.3
65 14.7696 14.7694 0.2
68 15.6131 15.6133 —0.2
74 14.8352 14.8350 0.2

TORRE, TOBBREETHEMATS L&, PERRIN © Gooch H{EAS, KBS hiz B Iz 0
VWEED, REFSERMEEZLOILE LD LTS, E41X, DAHLGREN HEIBVTL, ZOEEEE
Avazlicliz, .

2+2 PERRIN %<& DAHLGREN ;EDHE!

2D 0.035M V YEREHKIZOWT, TER L Thc, KHPO: BEREKIL, Y VB—HY v
A (ROEHESERRL, min. assay : 99.5%) R ESFFL, 130~140°C T 2BMEEL b D 4.70078 &K
2L, 11 AR+ 7523 (20°CIZBVT1000.. mIA) FTKTHIT®, 7.6°C KBV TERL L
T2K 57e (NHo):HPO, EEEHIT, V YEBE=7 v E=7v & (AEMZELEH, min. assay : 97.0%)
PEBTAILRL 4.6557g £V, AL AR 77 AaEA, 7.2°C KBVWTERL LT2L -7,
£ VEBEWE 20-ml aliquots it & - TRAPHEK L Lize PERRIN #ED L &%, 7K 180ml TH ¥
W, a:—-vﬁgm&wof: Mo RE 100m! iz, LR 3TMBEHRLDDL, EBICEavy b i
L¥ /Y VEE 50ml EMZ 5. X<HEBLAERS, BOOK ml ixH4MAL, Thrbd-<{ DL
stream R L THMZ %, LECEWBLAND 5 SERELDL, FRICADIETKEL, WBRERE
BYe¥e+ 5. 7~ DAHLGREN DL Zi%, K 80m! TH +®, Quimociac R 100m! # Mz TH15H
(3:3+3) ICRWBT B L SICRIFL, LREZTER - B - LT 5. EHHDHFEICB - TH, Hi3250°
CizB\WT205 /%R L7z, Bliz, PERRIN ¥ TidK 200nl/« DAHLGREN {5 Tlid/K 100m! i2oWT, )
VBERE OB E L E o e K FRRICEREL, ThEThORET 7 v 7R IET 5. EH60HEICE:
Th, M) VBEAEBIUOKZOWTIETSIHER IV, TAENIEDERNEIGENSHBHED
ERFEEEEZ S LOVIEE DL ®, POs © mg BB L, 77V 7k, Fx/ V) vORE
DEEBE L -2 L5 575X 5T, EHDOEAIX, PERRIN ¥ THEY 1,1mg, DAHLGREN #T Omg
ol MRERTTHLE,

KH:PO, (NH4):HPO,
P,0s &8, mg
HOE | 50.03s 50. 06,
PERRIN & 49.99 49.93:
DAHLGREN # 50.08; - 49.99

EETHEE L O, FERER 100%HETH B LKELT, HRESSEH LETHS. WEM
DIEFINEETHBL LT, FREOUMELHET DL,
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KH:PO; (NH:) HPO;

%R
PERRIN % 99.93 99.73
DAHLGREN # 100.1 99.86

PERRIN H:DIE 5 BB Y 2ERX 52 T3 X H5icBbh s b, PERRIN (k& %L 75 L, DAHLGREN
HERKERBEICY NHy BRZOWTEREN 0.1:%B LT 0.1:% k& hEBEL 5% 1.

2+3 HCIO: MEHKY Fei* P A OHEOEE

BB OBEE 2T 5 LA, ¥ 1BETBEICT 5729, HNO-HCIO, EE BT 2\
T2, HCIO: MEOEESE UL/, HCIO: BNEEL R, HNOs HiBLAED B ViEE -1
L 575, TOREIIX HNOs i33kAL A oTce (7, ZIZTHHRL T 5 HEMHET Iz
VTV, BEEEELZHTEHLEY, BEEEHLRZY LT, £40 Fe¥* R AP BEEL T3,
PEROEY7TF - VBTV E=VALARK, VSV -V VEF/ ) =Y A0RBEBRL, »iISE
D Fe** 2 AP+ BFLTH, EOUEEHEY ST RVILHALRTVBITRE S, HCIO; pus::d
L BDOETHEOHBOBEZBEHRAL VLB 5T

SBYARRIZ 60% HCIOs 3ml 2%, Ay b« 7UA P ETEREL, BEVBESAENTTEELE
5T FIAZAREBREL THHITE -2 —2 BB\, W6 FHMRBELSST5, BHH LD,
TKKT 20ml BANE THEBT B ETHET B, ZhETORESE HCIO: MEE W5 Z Lict 5, HETB
FRIT SV LK 80ml &Nz, LlE (2+2) 1B L7z DAHLGREN HEOBIEIC LA 5. BBEKE L
Tk, 2ED4BEAVEZ 1D £2) K 20ml, 3) & 4)---0.035 M KH:PO: @ 20-m! aliquots, 5)
0.025M KH:PO; ® 20-m! aliquots+0.1M Fe (NOs)s ® 50m!, $X T} 6) 0.035M KH:PO; ® 20
—ml aliquots + 0.1 M Al (NO3)s @ 50ml. Fe (NOs)s X, JIS EfEOMBME_EMN b LD VD
T, $7 7 2B S NHOH THILL2&KEEgE HNOs it »L T2 57, 5) & 6) OFEH
BROBEICITE, EOEBBEZVOT, HCIO: LOREOSVEENZELE 5Lk -7/ b, HCIO: %
2ml BIL, &5 5ml Az, 3EDOZHOFEGEO—FELDTL,

w M % | HCIO. MEOAM | PO EEEmg | il
1) — e 0
2) — B 0
3) - f 50.617 100.0
4) — B 50.643 100.05
5) 5m mol Fe®* = 50.666 100. 1o
6) 5m mol Al o) 50. 640 100.0s

HCIO: M L ind, EBMEZ SO THLEL TR LV S5¥BE 5250, bhbhOBHDD
ik, TORERMRESNSRENEVERDRS, 28 Fe'* £ Al™ DIFOFEIZOVTIE, Flic
Smmol P TOBRMHEDHRIMC L 2HEL L 5RTHEM, POs DEEMEIX, Fet* 0L EXERNE

DT L L HITHEL, AP OF %3 lmmol LE CHMEOMT L L LICHIEL, ZOOLWKT S
BEDH BT L EHL DT,
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3. UYVBBWAREE

EDBREROERICOVTOERL, HEIORTERICOVTORBRL ML, YV VERBIROORE
BB, HEMEETOY vEBEOERIZ, DAHLGREN BEGATARFEEMILLZOT, UT®
hETdTs. bAETBI bR T3 38OEYE, Tibb, (a) (NH): HPOs # + (b) Na:
HPO, #38X U (¢) HsPOs %%, WEFAE L - bE VLRI S (NH)HPO: 3kTREL, £h
ZOWTDERMERETRT 22, Mo 2BOLEMHKOHE S, HCIO, WERLH LT, £-72KRF
RICBRELIZTHS 5, '

31 ® b

REIRCZ L bbRVME D JIS FEHER, KIFKBKEIPEAAVKERACZLOLT S,

(1) 2.5% (NH.):HPOs, pH 7 -V V7 V&= & 25g ®/K& 700ml ic&»L (EED0H
W TEMIEREE Tt pH 89 8.2 Lroiz), # T AR pH #HE YV VEEEAWT pH % 7.0 IZHE
T35 (EZEOHE, 2ml HIBEDOV VEEEELL). 1l AR 77Aah~s 2L v, KEREERE
THITHREDOL, #Y=F VvV RTPRET 5. FADI VI, BEEAKLARBCERIEY, PO 58
X, FBOOY, (3:3) KBRB IS LTHET 5.

(2) HNOs; (JbE 1.40 %7zik 1.38) iz tbb W TERMBEBATSI L, HKE1.3804L0
EMAShEOREBEN L H ThHB. Quimociac RFEDLFFD HNOs DEIL, FIMTHE1.40 0
WRBIZOWTLHENTVE0T, £HIHE 1.38 OMBICREL B2 LHEL TRV iz WMBRL
STREAMEERIAZ, BICHE 1.40 OWBEBALTAVS LI,

(3) HCIO: (60%)

(4) #7V v FEZIEMERELE v, (2:2) TR0 X 912, AFIT DAHLGREN ik
KRBCTRBEAL 0 D7 v 7EREL T, RRXVFMTH 22 (B0 39 4 iz 2» IHET, 500z ¥
7,000M) , ABRECBT Db - L VEERRETHZOT, AFEAV2ILETTH5,

(5) 7bv-1RHEE 14kg HETH LD, HAHEZLTIEEBLABLZbDEAVS,

(6) Quimociac R+ 1) YV F7FVEF YV ¥ A& NasMoOs » 2H.0 140g 27K 250m! # %,
E—A—ICHHIOLSIE L, LELEERLANSL, 7TASNA M ESEPELTIRTHE TS, 2Th
CEEIL T3, AEOWHrE kol &, BRLILART, i) 7=VE HO.C (HO)C
(CH:CO:H): * H:0 120g # 2! 7 5 A=z, 7K 200m! % hlx THIZWEMEL, HNOs (LE 1.40)
470ml! (JLE 1.38 OMEEAL D 508ml) #MMx 5. i) 7K 150m! iz HNOs (JLE 1.40) 70m! (KE
1.38 OWEEAD 7T6ml) ZMET15, ¥/ 9V 10m! #Mx 5. BK i) FHEEK i) B~ swirl L
EBLEAL, Thhd I OREET~EE i) 2MATS. 27 772212 100m! € —H4—D &Ex
L, 2 FERAETOFHADOL 5L Z5iz, 1RWHETS. £hdbEEREK No. 6, 15em T
BL, BEX 21 XA 7572215135, PORHEHEET S, 2BEBLBb-b, EEE®S
CLBRIEBREL, Ty 560ml BME, swirl LTEETHAGKCEBETH T, T b
YORAICL Y, BEBRPLEETHILHH20, BHBRTEERL S, 2l BER)V=FL vV
WFBRFEL, B LBMMARERALTLES . RETAEFIRETHBH, £ =7 YR
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TR VRIVHBIZEBPENES S, FREPTRELLLH4BROITHLATYE LRVE, K
REE 2OEBRFICRFMKE T 20, BEOIBRETIBZTAND T, BELLAV, EROFAVLE
X, BBELTHB. LINoT, BEEEN30°C 2225 B0HEKTIRERS, LAMYUELKE
LTRLGFEL, BEF 7 ARBELAC2E 5 0BBRNCEETH S, L, ¥ I AREAVD L,

FREICHLTY VB L ARTH TS, ¥ M BIBHT 5B ETNEI+31CH B, Quimociac RIEDE
STV /X, BHITHREE LicdiaL Eb 2D 300-m! = =21« € —H#—FT, HCIOs 3ml

FoRK6 AMBEL 2Db, KEMZ T 100ml & LcERKIZZ ORIKE 100m! POz, RBERS
EFEREEL E -7 AT, (3433) it Lo THRIFL TREEZ b L 5. RERREANT 5T
LT, TOWEERI LI DORYARTHBFLE L  EHXDOAVIREDOHE T, KEFDLEL, HCIO,
+ADEEL, BEELAL 0TH DT (22 & 2.3 M), LEYE check THRETI VLR
ST BVTHB, TeIEL, BleF/ VvV 7FVEEF M) T ADHL LWHOHE & - THY3
L&ET, TIVI/ERLLDABTIEIPNELTH S, FABRCOAVIRAECOVT, BMICIAKRE
TOIRERD S

(7) EE7v s+ EREEE DT-6. Fv 7 4 9 —AOKHRERFT, 500g EWEPICHFAD
BERTEEZSLLOBHEFRL TVv5, BERER 250°C Th b, Thabb, FYrA49—HTHE
MBOThie Y Bzl lh-T&RD, FEEARIIC5>SL, 250°C OBRKERZBZRENTHFEAVEET
ZETEBEL, FMEHNDFVr A9 —FHTHBLEZDL, bLDFv A4 —dhizobbld,

32 KBEB/R

(1) PERRIN @ Gooch 1f---(2+1) £, Gooch HIBicix, EFHIZV 574\, Whatman Glass
Paper (¥, #7cm %72iX 5.5cm ObDELLHT, & 2.1~2.2cm OHBELZL BENCE Y
BRWTHCE: (BAREERSHESBA - BFELTCT, BR29EARMIRET, & 5.5cm ObH D 100
BTH 3,000 F)o BERD D LRk, (2:1) © W, OFBIELARK. FRICERALLZOL, 1Az
WHIZ, PEDLSIETS  MBLBREREL, ¥—Er~F<DPRFIZ 7V VF—&21F, Tvh
WIZHIBORSAE ZF B, KELTHATERVIE - Tweh, RBKTH - THLREThbHT. K
TLTHTY, BB LBEEL TVB L& BIRERO~VIZER), (1:1) NHOH FizLi¥d
KBLTBLE, MBEIENCRERTD. Z0L&id, PRLABOKTHE > Trd, AL Trby
B

(2) ZhsF - ForAy—diFEDRE 18cm OEIFDF v 47—z, BRALLTEET
27 Bl D (D) BohibD, BROBHICOWTHEERRZ 25 1E, HIBI0EF 2L
Lo 2, 3EEARL, £EEE 16cm OFNERMICOYE, MZ L, BRERZERTOMEALLD
b, TOFYr 45 —NTHEET S L Lo METiE, IICE 15em E£7cid 18em DORFEHILE 254,
HB/FIZT I DORCBDOELEL,

(3) HFEBEE--F1IRER, T 2RBEMNL T500-m! BEHE (BEE) 12, 77 <8RR
F—A%&EDT 5, HADEFI WS mm 2XT2X O, HWRE T4« )V I/ClREADTHLEL, Vv Ik
AAVE—DRIZIED I, Cik, 248 (~F*13F) OLBEZEESH 1.5cm 2X Y, B2cm D= v
7 e E—=T—THEDI DL, YAV THEN4AmMm DY v /2t EF2bDTH B, 2D 5 2KE]
FEEEBELEERAEAT 2B TREAY F~2n0T, BREEBY B L.
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A HI7AWAN L~ (Glass holder or
Gooch funnel)

B = 4% (Rubber stopper to be atta—
ched to 500-m! suction flask)

C =Z&+Yv77 (Rubber ring to hold
Gooch crucible having filtering mat

of glass fiber filter paper instead of

asbestos and perforated porcelain

B g plate)
#imn B1® Gooch HIEMALF—L =4+ Y
= )eiH}S vy
e #1em

Fig. 1 Filtering assembly.

(4) BRERZBRE -BRSEE 200°C I THEAL > 5, 1 29 )\VEEREMREE>E QMR-

33 # % &

331 TEDVU vERRINIE

200-m! =7 7 A=, BEML 258 2T 5. BROL»ZE, i) =ZA7 7 A2 ORGEK
- Thd, EMRFETHELN 25g 2FRLT7 I Rxaf~5 2L, @EBE®EI»3, il
i) BEK+#ELEZTEL, EBRLHEE=A7 72229 oL vh, EEK+HERO R & FET
%, DELBILE>Th v, ERRFICLZ2TREOHEEZ, FFEOS, WEEALT 1mg OFLICE
ZHB. BB ROV T, AL 2@EFOMKT 5, =A7 7 A=i2 2.5% (NH.:HPO,, pH 7
D 50ml FEy FTHMAL, TaBEL, LEEE swirl LT 240KMEETZ. Thrd, HER
#& No. 6, 12.5cm F7zik 15cm T “HHRIEE" L, P:Os & LT 50mg §ith& &deds, 70mg M EiX
SERC(EVTF - VVEF/ YV =y AL LTiE, TREN 1.56g & 2.18g), REO—ENER
200-ml E—H—FZ Ry bTL VDI, ARCEEDIYD, 200ml € —F — 3 HHIZ, 2.5%(NHy):
HPOy, pH7 ®4ml §¥0%, A A7V FOEHE <y b TL VDI 5. EEEbBSA, (NH):H
PO, ERBHEFRAL L ECETBIhzT I v,

3:3-2 TEHHAKD HCIO, 0B

200-m! € — 7 —FORBHERIC 60% HCIOs 3ml EERAE Ry b TMZ, # 7 AZAREFEAL TR
HMDOL7E LS, €E—F—8FI77 FRELZ7—FFD&Ry b+ a4 b ETHET %, HCIO,
DECARENTR DD, KELXEARERELTE -4 —2 RN TEERSBY, HNO; 4ml/ 2
BIAC Ry FTE—H—DRIFLPBMAT S, €2y FOEMHIE, NIFLEbTRRINEETEL,
=7 —PREIEAL TR VT 2. MELSS135L, BHEOELBOWHIAIRKL VBEDEIDD
2, HNOs DM LWREARKIESARZ 5. REBKELTE-72L &, BOBEKREELALERT RV
BREZCLEBRIZE > TVHIE I VA, ZRRAEKREBUTV3 & &iE, HNOs % 2ml Fo8ML T
FMBL o510 5, HNOs MBERKERD -7 —A—i%, MEE L osE, ERPRTHRERICE
Y, HCIOs DBEVEELEENE -1 —RICkbIbLdichd. 20X Thd, RBK6
DM REL 0SB L, WE—BRCEDLDTITVHEAEZ BB L 5ich5, & EICERICEL
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BBZLbHB, Ky b FUAIBLBHLTBET S, Hy b T b EOMEL, Ay b
vA FCREREIAL v FHR2, 3ESVTVEAEDL, —HE HCIO, ORERE 170°C Tic, fukz
120°C WZFAHI L THE, KFL HNOs OEFIERDIE S TRI LV, HIRKEROEICE—H—%
BEIL T X5IEFBE IV,

VEDSE, WHLIE—H—IZKK 20m! ZMx, 7 AR &M@ ETMEAL TEHRT 5. HERK
No. 5A, 5.5cm THGEL, WHEMDOEBTY — 1 — KT~V 2 H, B L HEIZ 300-m! = =
ANV E—A—Z 9T 5% bEDE—I—FDLY —ROWE (VY H) 1T, IkvExThid, &8
NIRRT~ 9 2 LVvh 3 BXIEA V. 300-ml 2= =4 « €— 4 —IZiZ# 100ml B0 & = 5 i B
O TRE, BRLEROLZBIERY 2RI S5 T 5, BRERIZDEVHTCEALARVLD,
€= —ICEFEKEZ VI TAT, BRE 20 kRS iFhidvidizv,

HCIO: MELABHICHERE - B2 BIhx v &iX, fMAEME - BB T HEC, FTIOLSE
Licgke—A—%hy b 74 ETMEL, 1, 2RMBELABL T Y #OBKETERCT 5,

BEMcE Dbz 4ml » (NH.): HPO, 3t b, HBHEK L % 5 7o < @i HNOs-HCIO,
ERILON, BHEEZEERVHDL, LEITERLBbY, RETZLEORIMET NH,CIO, DO
GEERERE &t

3+3:3 DAHLGREN EICK3 YU VEBOER

FS7 rREZIZ7—FTFDARy b e 7V M PEEZTARAMEEE RO, &/ LT 80°~100°C T
B5k5, BREASLTHEL, 300ml 2=A1 - E—1—FD BFREKCERE T HTHTREN
100m! & L, Quimociac I 100m! # A R« Y Y VX —nbLENTMAL, EERELIRETSZZ L
AN TR E T 5. SHOFEEBIA I, —EIREIHONPIE—F—DOHE 10 EF2IC
TBL, BELERNTH B, €—H—2 B3 LTPREFELICOE, KD simmer 75, bbb,
TV Iy v LEPCRETEEChIoD (75°C ), TOREICK 30 Skt o. VVEEEESD
BRICREEZMA L TR, BAARABTALET TH, &BETHREOLRG LB A EELIIL
W, WA simmer T3 X 505 LRBTABIUMLTLEY, EBRABRACK-TL 3, BRER
BECREHLTLABREREL LV TE, RASPLIT L ABLI)Thocb, BREHEENGET S
LIve 30 Slizoed, E—t—Fky b TUALEDPLRALLTHAL, FTHTHL 5T
b, BHF3, 4EC—A—% swirl 75,

(32) (1) E(2))IBARLILE HZL T, WBBROETHIZ Gooch HIBOESEE G L®HTRL,
(32) ® (3) KEBLIX LT, HBERIHEBEEIC ST TESIIBBORRRTERS, #I A
BEohoTa=Aan s €—A—FOLEEERL, WBROEMIE—H—FicnZ+, HEK 30m! O
KE A, FSRC L VIkEE 6 HYE 5. BEHBMC L XS AV E SERLERS, £—h—Fholk
BELHHPD OKD jet THIBF A~ s Lz, BEHPLDOKTE—I—LBEECIARLDS, HF
DHEEZHVI L LENOIBE 4 Bk, BERBEE suck dry $5, #V—R v E2pbinl
THRFEREF T, €—A—LBHOUBE TR CERESNBITTH B, 807w, KETHLTAE
BT 5, HE 10 EHicBERE LB -5, bLOERFERBVHIBEL NP CREL, K& /nmst
MTHEE->T, 250°C CHHLTHIBREREZBRBOMW Lico¥, 250°C KEETZDEE > ThH
5, 20 SRME - BET5, BEHIZBREL TrL, FMTETLIF - FYir4 9 —Ficvh, KT
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g1 B & £+ & o Y
Table 1. Measurement of phosphate absorbing capacity of

£ o R M wenwko | wewmd | mwmwop | ZRShELe
I.Driedeptl’.l P.Os in the Aliquot Total phosphate
55 ® R # 10 @ 500¢ dried ppt., factor, as P:Os not
. ) crucible, absorbed by
No. Locatlon wy 8 mg v ml /50 ml soil, Bmg
i [ 1.4395 46.169 153.9
1 15/50
Kasai, Hokkaido 1.4294 45.845 152.8;
2 M A 1.3508 43.324 144.4
2 15/50
Miribetsu, Hokkaido 1.3301 42.660 142.2
= F 1.1793. 37.823 378.2s
3 Iwateyama, Iwate 5/50
prefecture 1.1758 37.712 377.12
)i 4 / B 1.9786 63. 460 211.5s
4 Takanosu, Akita 15/50
prefcture 1.9861 63.700 212.3:
i1 1.9852 63.67, 212.2
5 Noheji, Aomori 15/50
prefecture 1.9795 63.489 211.63
45 Ll 0.7947 25.488 84.96,
6 Imaichi, Tochigi 15/50
prefecture 0.7816 25.06s 83.560
oA Liig 1.5009 48.13s 240.6¢
7 Shiono, Nagano 10/50
prefecture 1.5016 48.160 240.80
PN 0.3951 12.672 *% 63.360
8 Motosu, Yamanashi 10/50
prefecture 0.3994 12.810 64.05¢
" £ 28] 1.5495 49.697 248.4s
9 Miyota, Nagano 10/50
prefecture 1.5439 49.51s 247.59
g 4 Wl 1.1357 36.42 121.42
10 Nobeyama, Nagano 15/50
prefecture 1.1302 36.249 120.83
)] ik 1.2550 40.25; i © 134417
11 Aso, Kumamoto 15/50
prefecture 1.2480 40.026 133.42
A & 1.2152 38.975 ' 97.434
12 ~ 20/50
Kuja, Oita prefezture 1.2125 38.88s 97.220

*  802.9s mg X wi ® 2.0029, 2.0029 FBL T 2.0030 DFH 2.0029 mg 5 803.0: mg % wy D
2.0060 MFHH 2.0060 mg 25, (3:344) D (2) Rz » TENFIEH Lo
** R 10-m! aliquot 23»A 5 LTehiz,
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v B % W K W oz #
some black soils in Japan by the proposed method.
o)
moe | BRSPS mmm e v MEIURE | ) vERIND | SRR SKR
}32005 ct;ntTnt ‘):hl"—ch@g Weight of Phosphate Phosphate abso-| Hygroscopic
of 50-m/ alig.| Phosphate as | . .. i absorption rbing capacity, | Wwater at the
of 2.5% Amm.| P,O; absorbed | i dried soil sorp g capacity B of the
coefficient, m m mol P:Os
phosphate soln. by soil (<2mm), icient, mg s
at pH 7, ] P05 per 100g | per 100g air- measurement,
Amg* (A—B) mg W g air-dried soil dried soil %
649. 12 25.026 2594 18.27
803.02 14.33
650.20 25.041 2597 18.29
658.6; 25.048 2629 18.52
” 18.16
660.82 25.102 2633 18.55
424.75 25.104 1692 11.9:
802.9s 6.38¢
425.8¢ 25.147 1694 11.93
591.49 25.115 2355 16.59
803.02 12.14
590. 68 25.105 2353 16.57
590.7s 25.059 2358 16.61
V3 13.26
591.39 25.054 2360 16.63
718.0s 24.980 2875 20.25
” 32.70
719.4¢ 24.999 2878 20.27
563.54 25.000 2254 15.8s
804.23 12.20
563.43 24.997 2254 15.8s
740.87 25.040 2959 20.84
” 18.73
740.17 25.039 2956 20.82
554.54 25.118 2208 15.55
803.02 10.69
555.43 25.141 2209 15.5¢
681.5¢ 25.015 2725 19.19
802.9 27.15
682.15 25.039 2724 19.19
670.0¢ 25.017 2678 18.87
804.23 15.29
670.8;1 25.023 2681 18.8s
705.58 25.007 2822 19.8s
803.02 33.94
705.80 25.012 2822 19.8s

2.0031, 2.0028 LN 2.0030 DI 2.0030mg ; 804.2; mg X wi D 2.0060, 2.0061 LW
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ENT 50 SHIFIHEA T 5. BAHME, FYr45—DREE « WS THHBOREEB—FL b,
FRICX > TELTI2ONLRTH B, »2HMTE—FICT 5, HIEOFRZ, ShiCALKEZIEZ)» -
RLEDEFEBVICRIR Y. BRRFICES 0.1mg DL ETORFEMEMS, BEOFERMELAES
IV 7 EOTMEELSIV iR, BOBEL +T5. EEABRICOVTOZENER w g L L, AHER
ZOVTDZEDEE w, g £+ 5,

334 B K

(1) P05 &L TOMmEMRE :

15 Py0s/(CoHzN)sHs [P (MosO10) 4] =70.975/2212.9=0. 032073
(2) 2.5%(NH.):HPO,, pH7 ® 50-ml aliquot F® P05 O & (FEEE), A mg:

A (mg) = w; (g) X1000X 0, 032073 x 50 (md)
4 (ml)

log (32.073 x—i‘)—) =2.60305

(3) BB Ehizh o729 VED P:0s L LTHOLE, Bmg:

B (mg) = w; (g) X1000X0.032073 x 20(m?)
v (ml)
v - FIRBE O SRE
log (32.072X50) =3.20511

(4) FEROFTRE:

)V VERIURE (mg P.Os/AE+ 100g) = (A—B) x1%0

W
W-BRLZAZHLOR (W258 #EFL, 2 1mg DRICEZ DL D)
i) YV YERINS (m mol P:0s/100gREE+) =%§—x 190, et

log (100+141.95) = 2—2.15214 = 1.84786
BB E BRI OOMETHE 00, BELICOVWTEREZRTIONFENT H 5 L Bbhd
%, T2l 2 EAEL) KRFB L5, (4)i) RO W OorbYiz, BICEL EREE (CRRE
JREE) & W IChiF iz e, BROIERLIC OV TRRT5Ab b5, BRORRELBRE
NIAEOFEIZ OV Tid, SHLENRMLI S TH 5P, BROETHHET S LicT 2 (62 2D,

4. U BRI SRES]

LmEehiE, BMAEEERE (B EXSEHER) SNELRa LR 12BTH 2. Thbhia,
Ry PRBOBEALICT 5720, £B 10cm BEEBRELTERLE, ELLT A: Bh6R5bD
T, KBEZF~LELTRELTHS. KERODEE S Fo& by, REMLERUL ToPRRL
L.

(3+3°1) ~(3+3:3) DBIEHRIZ LIt TINHEBEZHIL, (3:3+4) KLAN->T V) VEBBRRIE
BHL7z. BREFIRILDTS

5. & =®

FELHBREEROEICFELZ LIZTTRBRTHZDT, HRNAEEZTEUTCERT 2.
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5.1 HRBREOAIREICDONT

DAHLGREN DY VEEERIE (3:3:3) ik, RABRERT D P.0s £EM 50mg (HEWE & L T
1.56g) $5BEE BEL T ALTHRELLDT, UV VEBEEDOERISIF P:0s L LT 70mg (EE
B ELTH 2.18g) BRLTZIZAVIEEVIHIRE DI TV %, (NHy): HPO, BEEERD 4-m!
aliquot. IZ VW TOEBEIL, KEEEEE LT 2.000~2.010g OHICH 21T THBHh 5, ZDORE
RE+ABEE5, TRIZBBICHBEZ L 50 Tvhvds, EHL LTI, 25 abHaRBE LT
1g (P:Os L LTH 2 mg) BERABEINIVERY, &R, HEEBELTlghlk2g Tk
59, HREEO—EZSEEZDIT LIV VVBRIRADOKREE S nRAFOL 3 ARE, BRAD
PEEIRBPOL EZIBELREI, LVHIZLREBPTHBZTINE D, (5:2) kB X5z,
I DEEI T O EKE D Az D M VEIHRT 50T, BIRAPL 5L v b FREM m! &
WHEELPERLIZ Ve B1IEFTO v OER, BIOBELES I £ RUROPRVE &L,
ez, BN AEZS 726 10ml, BRRABRHEVREL LEZ 54D 5ml, 2L VbiFdLH
IO LTRAITT 2@, BEPFTERBICELAV L 1T, BIAOLEOREY T AROFETY
FEFMLEIETEE, BBPLHOMMAL LALZLTET, BREEBILETZ LRE . TRBERK
Zbhhicy, BESRENICDT3EE, BMAEHMERL kvt vy, & 5 ik, EEMt 50g i<
(NH:): HPO, % 100m! 2=y FTMZ 2Lk oic, ERBICLTEENEABL5IZLTDH
Ivie ZOBEE, (3:3:4) O (3DRFD v iiF, ERITL Vb ml HEHFAL, (ORFO W
ik, EBFICHERLZEBD Y. (25 g 5ift) OEZHEA TS, 5ml UTDOE VbiFitE, FA 7LD
ARy PEAVELIV, ZOERy FOL &R, BREOWHITRVTHLES,

52 AMBERORTFEELMEDFMCDONT

BEEEA—E8 (W o) wHl, —&8 (Vml) OREFREML, REERBISERLDL, vbh
SEHBEBER I, BRO—EDE W md 2L Vb, BRETIRFEOVTHHTE I LI,
BEMLOLESMTEAL BNZFETH S, BEND "EELIFTIREDLEX, WEALL
T Vml TH5” LWHIREDDS Liz, HSHflHIC Vv #»FEZSH LRSS Viml FO&BL
L (U vBBRRAUEDHE T, ZhANRNEhAE»-72) vVBBOLBTH D5, EEEP L ZOEE
ZLSVIEERIRENZY) vBOLBELT5), Thi Wg LRI CONRERERRTS. ME
DTLhrLEBADL S, BRIGEE L LIS B Tk, BEOEKENMECAE VL, LEDK
EAEPENC /2 V722D T, HBROFREL ZHELIILUNCERTH TR E L, BEOSKREE
{Bico20T, REPLOMRDPEELAEL LY, BRTORDOEREZDOL OB CHIZEHETSH -
Th, BREZZTHEYICEESEZRVTL S, 22T, (334 D(4)D i) XHD W Ohbbic,
BNCRE L 2R f (=B AEE, »25\vid (100—&7KSK)/100) &2F7z fV & MAv, &
BRI Z TS, “Ed 100g 2w TD mgP:05” ¥ LTERTBIADTTL 5, Zhid—RE
HONAHEENL > Tho0, REMLEOGKBERGRAPLE > BRTEATTEETHHLE
o BREBPATLNORINABRATHZHEE, 2T E1IEORM No.6 (5T) TiX, JWEMR
DEKEMR 22.70% (BIRFAE 0.6720) ThHoehr b, TDX ) EHR LT D oven-dry hasis IZ#
E¥sl, VVvERIURBOEEE 2877 8 4273 L - T, ELL{BARERENS X5 THB. 20
IOBRMEDLALFEENTH DO, BRABOWESLERYB A AV ORBOLENL T, BE
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FLETDTREDBIBTEORD (ERICIFERIIED T 51) REFK CUETIHEZT TH 5.
b —OOMEL LTHFTRELCOR, FECRTEL S, VVEBOERZOLOEERIIRS
BHZENTEDLIHRE->TS, LBRDEYiZ, BEMLDOEKREOEIREROERELE DV E
WZTB0T, EROBEEFELERY Y VBTN TE POs D mg BUTLDTL, FREL L THFEOR
BRETE, BHliCHico T, LDV EVIER- TOBHEORBEDNERE L KR LELIEE
5, LI LTHD, ZORERET B0, EH X, FORTH B phosphate-fixing capacity %
B+ 50Diz Bass and SIELING 23EA L7z, “+# 100g 122V T?D P:0s @ millimol #” v 5
TROLPLICHBELT, bHBED Y vEBEFRRAWEEDOEROBTRICH, ZOBMEACEILERE
L7z B5, ZhRRERD Y vEBRIIREOMEE P.Os ORE 141.95 Th o AT, FE1ETIXY
YEBEIERBOMO L 2 Y IR L TH B,

PDEDZ o, DAEOWUEHICLD L&, YHLOBMTY YEBRIRIEERTZIILTH, A
ER—ADEIRELROLBERABOGKEL P AL TART I ICTEONI VLR ZLTHR
EDF iz LIBRICH e - Tid, PE¥DZLELKBRBIDBENDHS I EE T (1) EKEBHBUT
DEETIE, BRMETACNICERTH Y, EELOLELTETHS 5 (2)BKERVE LR LE
FORTEOLEL, RERZLBZVTHS 55 (3) GRBEEBLUETS, AL order DEKKE
bOLBEM T, RRVEOHKIPZIVTETH S 5 (4)FKEROET DD THVCEETIE, FTERER
IOPBYVESTTOBETHS 5,

6. ¥

i

VYEBEEEYVSF - Y VEEF /) =V L L LTEEBDHTT % DAHLGREN DV v BEEEEY, bHE
WCRFBLEO ) vEERINDRIEECIGHT 5, SWREEE Ld L. £/, KD mg P0s/100g
B#L0H»b ViZ, m mol P:05/100g BELNEMN T, ¥V vEERINSMEOEREERTZHIL PRE
Lz,

'8 ik

1) R5IHEE - FIEEH  FELHERE, REE, p. 125 XU p. 126 (1953).
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Application of the DAHLGREN Method for the Determination
of Phosphate to Soil Analysis-I
Measurement of phosphate absorbing capacity of soils.

Kinnosuke NIINA

(Résumé)

In Japan the phosphate absorbing capacity of soils has been measured as follows : 100-m/
aliquot of 2.5% (NH4):HPO, solution, the pH of the solution being adjusted at 7.0 with HsPOs,
is added to a 50-g sample of soil (air-dried and <2 mm, i. e. fine earth) and the sample is
allowed to stand for 24 hours at room temperature with intermittent swirling. The suspension
is then filtered through a dry (i.e. not wetted with water) filter paper, the first small portion
of the filtrate is discarded and an aliquot of the filtrate is taken. After the decomposition of
soil organic matter in it the amount of residual phosphate is determined mostly by the alkali-
metric ammonium molybdophosphate method. The amount of phosphate absorbed by 100 g of

air-dried soil, expressed in milligrams of P:0Os, is called the phosphate absorption coefficient
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of the soil.

The alkalimetric ammonium molybdophosphate method has been widely used for rapid,
routine determination of phosphorus, but it has several conditions that have to be governed
carefully and can give good results only in experienced hands. H.N. WILSON criticized it and
found that there is no room for further improvement. He?¥?% proposed a new alkalimetric
method using quinolinium molybdophosphate instead of ammonium molybdophosphate. C. H.
PERRIN!® modified the WILSON method gravimetrically. S. E. DAHLGREN!’ simplified the
WILSON-PERRIN method by using a mixed solution of citric acid, molybdate and quinoline and
moreover extended the limits of permissible amount of co-existing ammonium ions by mixing
acetone in the solution. He showed both volumetric modification and gravimetric one.

In contrast with ammonium molybdophosphate the precipitate of quinolinium molybdopho-
sphate can be washed simply with water and has a definite composition of (CoH7N)sHs(P(Mos
O10)s) when dried at 150~300°C for 20 minutes. Therefore, gravimetric determination becomes
very easy and much simpler than the volumetric one if only adequate filter crucibles for weigh-
ing can be obtained. PERRIN used Gooch crucibles having a filtering mat of glass fiber
fllter paper instead of asbestos and a perforated porcelain plate. DAHLGREN used porcelain filter
crucibles. As good porcelain filter crucibles are not yet available in his country, the author used
PERRIN’s Gooch crucibles also in the DAHLGREN method and found that their weight constancy
is very good.

The author examined both the gravimetric methods and found that the DAHLGREN method
always gives very slightly higher values than the PERRIN method. But he preferred the DAHL-
GREN method for routine work, because precipitation can be carried out at the same time in ten
beakers or so on a hot plate.

The author proposes to apply the gravimetric method of DAHLGREN to the measurement of
phosphate absorbing capacity of soils as follows.

PROPOSED PROCEDURE

A. Preparation of a sample solution :

Add 50-m! aliquot of 2.5% (NH4)2: HPO, solution, pH 7 to a 25-g sample of air-dried soil
(<2mm) in a 200-m! Erlenmeyer flask. Allow the stoppered flask to stand for 24 hours at
room temperature with intermittent swirling. Then filter the suspension through a fine paper
not wetted with water, discard the first small portion of the filtrate and take an aliquot of
the filtrate containing about 35~65 mg (not more than 70 mg) of P:Os in a 200-ml beaker.

Add 3 m! of 60% HCIO; to the beaker and heat it covered with a glass triangle and a
watch glass on a hot plate under hood. As soon as HClO4 fumes appear, remove the glass
triangle and cover the beaker with the watch glass directly. Add 4 ml of HNO; from the
spout of the beaker and continue to heat. If the solution has yet a brownish color when the
first violent reaction calms down, repeat the HNOs treatment using 2-m! portions of the acid.
When the solution turns orange or reddish orange, strengthen the heat until the solution
becomes yellow and the beaker is filled with dense white fumes. Keep the fuming for about
6 minutes and then allow the beaker to cool, when the solution becomes pale yellow or colorless.

Add 20m! of water to the cooled beaker and heat the solution to boiling. Filter it through
a coarse paper and wash the precipitate (gelatinous silica) with hot water. Catch the filtrate
in a 309-m!/ conical beaker.

B. Phosphate determination in the sample solution by the Dahlgren method :

Dilute the solution in the conical beaker to 100 m! with water and add 100 m/ of DAHLGR-
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_EN’s Quimociac reagent gently to it along the wall of the beaker. Heat the beaker on squares

of wire gauze put on a hot plate under hood at 80~100°C. Do not disturb the contents during
heating. When the liquid begins to simmer, keep it at the temperature (about 75°C) for about
about 30 minutes. Then allow the beaker to cool at room temperature. Swirl it three or four
times during cooling.

Place a PERRIN’s Gooch crucible which has been dried at 250°C for 20 minutes and weighed
in a holder attached to a suction flask. Pour as much as possible of the supernatant liquid into
the crucible under suction using a stirring rod and wash the precipitate by decantation several
times using about 30-m/ portions of water. Then transfer all the precipitate to the crucible
with a jet stream of water from the wash bottle and wash the whole interior of the beaker and
the stirring rod. The beaker and the stirring rod should finally be held up to the light and
carefully examined for specks of-precipitate. The use of a policeman is scarcely necessary.
Wash down the inner wall of the crucible three or four times and each time suck dry. Remove
the crucible from the holder and wipe its outer wall.

Place 6~10 crucibles containing the washed yellow precipitates on a flat-bottomed porcelain
dish (about 16 cm in diameter) and cover with a large watch glass to keep out dust. Place
the dish in an electrically heated drying oven adjusted to 250°C. Dry the crucibles for 20
minutes after the temperature has come up to 250°C again. Then allow the dish to cool to room
temperature in a desiccator containing active alumina tablets as desiccant and weigh the crucib-
les. Obtain the weight of each dried yellow precipitate (w: g) by deducting the tare of each
crucible and the reagent blank (cf. D).

C. Ssandardization of 2.5% (NH4):HPO, solution, pH 7 :

Take three 4-m/ aliquots of 2.5% (NH,):HPO; solution, pH 7 in 200-m! beakers. After
the HNO;-HCIO; treatment, determine their phosphate contents in the same way as described
above on a sample solution. Take the average of the figures obtained (wi g). Standardization
should be carried out whenever a new solution is prepared.

D. Determination of the Quimociac reagent blank :

Take at least two 3-m! portions of 60% HCIO4 in 200-m! beakers. Fume the acid for about
6 minutes in each covered beaker and then dissolve it in 100 ml/ of water. Add 100 m! of
Quimociac reagent to it and proceed as with a sample solution thereafter. Take the average of

the figures obtained. (In the case of reagents used by the author he found it always nearly

zero.)
CALCULATION
Phosphate absorption coefficient Standardization _ Phosphate not absorbed
mg P:0s per 100 g of air-dried —value, A by soil, B -X100
soil Weight of air-dried soil taken, W (g)
50 (ml)
= 9 20 Amé)
A (mg P:0s) = w, (g) X1000X0.032073 X 2 (D)
— 2 50 (ml)
B (mg P:0s5) = w; (g)X1000X0.03207..,X———v &)

0.032073 : 1/5P»05/(CoH7N) sHs(P(Mo03010)+]1=70.975/2212.9
v : Aliquot of the filtrate taken for phosphate determination.
In the next report will be described the application of the DAHLGREN method to phorphate
determinations in the methods of HOSKING2® and BASS-SIELING.!?



