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1) SHAREH

W-Ko0 O HHENR R FHELOHARL 225 5] T S QUOTIETRIEE A O LSR5 TRAEEL B i
ONTTBIRAEEE C DFF 3 Mz EIRMLERER T 65 °C T 5 B DL Lz L7=1%, HBEE 500 pm D550 @i
HE T LIPS T 7=, 7238, 1BTEIEEE A 1XUIRE FEELTZERIEKIGIE Tho7=Z e, iz UK
ZIR R T HIHIEAEE B R OYGIEEEL C 23528 LT, v L7-iG IR IEEHTHEE R D A,
PR3, VABIKF ZT =0 L, DARBIKFETIN D DK K OREE VD 2 (DT b EEA— T — D5
IRFESNTNDE DT, JIS BUE UTH#RZ L —RDOH0) % Table 1 (TR LIZELEEI SIS TRAL, W-K0
1 %(EEDF) A TREETRL7-. JRLZFEIOID, W-K0 OB FHELVBIR /2D
BILECIEIRAREE A Z2 W TR 723BHI DWW T, W-KoO DR EHMEIZHS T2 HME (3 A GHTEEE) D
EE1T 81.8 % ThHHo7-.
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Table 1 Preparation ratio of prepared fertilizer and analysis value

Preparation ratio(%)” W-K,0
Sludge ) Diammonium Calcium ) Design Analysis  Recovery
fertilizer Slu.d.ge S(?dlum Urea hydrogen- hydrogen-  Potassium preparationb) value®d rate®
fertilizer nitrate hosphat phosphate sulfate 2 9 .

phosphate dihydrate (%) (%) )

A 63.13 10.00 10.00 10.00 5.00 1.87 1.00 0.82 81.8

B 63.13 10.00 10.00 10.00 5.00 1.87 1.09 1.05 96.3

C 63.13 10.00 10.00 10.00 5.00 1.87 1.08 1.09 100.5

a) Mass fraction

b) Calculation based on W-K,O concentration of sludge fertilizer A (< LOQ), B (0.15 %), C (0.13 %)
and the theoretical value (54.05 %) of K,SO,4 (99.0 % as purity of reagent described in JIS)

¢) Mean value (n =3)

d) Analysis by Testing Methods for fertilizers(2025) 4.3.3.a

e) (Analysis value) / (Design preparation) x 100

2) HEFORHR

(1) 7k: SACKREER (Milli-Q 1X7005) & VTR BLL 72, JIS K 0557 [ZHET 5 A3 DK

(2) Mg & ot (BRI k)

(3) mEEINTT L ik (BARIEES)

(4) THHIHIBNATL . REE V7 1 12.5 g % 2000 mL B — 1 —(Zi30 &0, D BEOKEMNZ, ik 105
mL &2 2N A, DRENEALT-. ImEILT-1%, K& T 1000 mL L7z,

(5) BV LEFEHERE (K:1000 pg/mL) @ JCSS b0 (B L), JCSS (& L7 A /v SFtitise) (F+
HIE)

(6) MR AU MEHERR (K : 4 pg /mL~40 pg /mL) : AU 2% #ig (K : 1000 pg/mL) & LBz 4
TIAAEY, T D ED 110 FEOFHIHIFEREZ AT, S, R ETKEIMZT, 1mL 2
ELT 4 pg~40 pg 5 A DEEMEIR A B PEAIC 5 IREEFAIIL 72, 7eds, Mt 1 2Bk |3, S 258 &
D 110 BEOTHIHANERE 87722280, FERETKEMNZ .

(7) HALAVY 4 ik (BB

(8) WREEAVY & ik (BIHALE)

(9) 7X/VFEME pH FEYERK - JCSS %5 2 fi (B L)

(10) HPED ABERYE pH EEYEIR - JCSS 55 2 T (BASR(LE)

(11) 1FHFERHE pH FEHERL :JCSS 55 2 Ff (B H{L5)

(12) JREEHE pH FEYERL : JCSS 5 2 FE (B B{L)

~

3) HERUHRE

(1) LIS : Retsch ZM-200

(2) ETEsEIXEHARD RS MEPE{E EFNO0-KT

(3) MEIEERVIEEHE: #17>7 SR-2w

(4) JFWIaHTEEE . BNinAT 7 /ay—X 722310 (Rt —~AiEik)
(5) pHFt: SIGTRN AT F-71
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4) oAk
W-Ko0 Ot K& O E 1T AREHE B IE e > TEMEL 72 (Table 2) . 2B D710, £HiED7r——h
% Scheme 1 |\Z/RUTZ. 7233, BRI O HIEE EEITST-NEICOWTIE 5) IR L7z,
Table 2 Methods”

Extraction  Measurement

C t Testing Methods
omponen esting Metho procedure  procedure

4.3.3.a Flame atomic absorption

W0 spectrometry or flame photometry (4.1.2.1) (42)
a) Testing Methods for Fertilizers(2025)
| 5 g analytical sample | Weigh to the order of 1 mg into a 500-mL volumetric flask
|H About 400 mL water
| Shaking to mix | Vertical rotating shaker (30 - 40 revolutions/min), for 30 minutes
|<— Water (up to the marked line)
| Filtration | Type 3 filter paper

| Sample solution |

Scheme 1-1 Flow sheet for water-soluble potassium in fertilizers (Extraction procedure (4.1.2.1))

| Sample solution |

Aliquot

. Transfer to a 100-mL volumetric flask
(predetermined volume)

< About 10 mL of interference suppressor solution
< Water (up to the marked line)
| Measurement | Atomic absorption spectrometer

Scheme 1-2 Flow sheet for water-soluble potassium in fertilizers (Measurement procedure(4.2))

5) W-K0 OEYREHINELG--BEDOREFE

(1) VHTRAERFZ VW= EE0R D W-Ko0 Z3HT il

THUENEERE B K ONVGIRIEEL C &2 VT 2. DIZREWVEREIEFRERIL W-K0 ZIELI-EZA, Yk H LD

PRFREHE S W D £ ITRBO IR -T2 (Table 1) . ZOZEMND, FHE XG4 Y% EHCfEH L7 i5 TEAEERH

AZHRD, WRANEILERER K Ol B2 F2hiti 45 2 212 k> T, W-KoO O HHE 2 i FHME L OB IRL A2 D B %
AL,

(2) FhHERAERTE TOERMEILROHMERE

W-Ko:0 DO HHED FNEZRKEI31T 58, flHERIE R OCHERIENDHY, W-K0 O/ E R HELDS
B2 DR KR E DEAEIZH L0 MR D728, TNTHOBIEDRNIT W-K0 Z# L TH IR R ER 2
FL 7z, P EZ MR T2 BEL T, 1HIEIEE A ZHH 421 W-Ko2O B A EEL T 1 % (H&E50=H)
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FEY EZRINUIEE e, Ee, IEREAER T2 HMEL T, (GIRIEE A L7, ot
CHITE T 25UBHE I ZRUB T W-Ko0 A EE LT 1 % (E 855 2R) 41 4 &AWL CHNEINGER 2 S L 7-.
7235, W-KoO OFINCIZE, AL VD L XAIWEE AV 2% K AR LTIk & V.

R B N AR ERRIRVIE SR O R ETERVIEEH 2 OSSR Z W TRGETLIZ. EbIZ,
iR pH ZJ7E LT-.

BEDD, BEO 7 v —— % Scheme 2 (TR LTz,

| 2.5 g analytical sample | Weigh to the order of 1 mg into a 250-mL volumetric flask

<— 1 mL of potassium chloride solution or potassium sulfate solution (25 mg/mL as K,0O)
< About 200 mL water

Vertical rotating shaker (30 - 40 revolutions/min), for 30 minutes or vertical

Shaking to mix . : . . . . .
reciprocating shaker (300 times/min, with amplitude of 40 mm), for 30 minutes

|H Water (up to the marked line)
| Filtration | Type 3 filter paper

| Sample solution |

Aliquot
(predetermined volume)

Transfer to a 100-mL volumetric flask

< About 10 mL of interference suppressor solution
< Water (up to the marked line)

| Measurement | Atomic absorption spectrometer

Scheme 2-1 Flow sheet for addition of W-K,O before extraction procedure

| 2.5 g analytical sample | Weigh to the order of 1 mg into a 250-mL volumetric flask
< About 200 mL water

Vertical rotating shaker (30 - 40 revolutions/min), for 30 minutes or vertical

Shaking to mix . : . . . . .
reciprocating shaker (300 times/min, with amplitude of 40 mm), for 30 minutes

|H Water (up to the marked line)
| Filtration | Type 3 filter paper

| Sample solution |

Aliquot
(predetermined volume)

Transfer to a 100-mL volumetric flask

<Same volume of potassium chloride solution or potassium sulfate solution (0.1 mg/mL as K,O) as

the sample solution which transferred into a 100-mL volumetric flask

< About 10 mL of interference suppressor solution
< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 2-2 Flow sheet for addition of W-K,O after extraction procedure
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(3) FHHEEED pH AR NI LD RN =R O

W-Ko0 D[RR IMEDSTZIBTRIEEE A 122V T, W-KoO TR BEAK THY, i #{ER DA pH
MGFT VAV TH T, fIHEEED pH % T2 (BRI %) ZEIZ LD RN~ DB LR T 57280, 15
JeBE A \ZHEAL VD DR A W-KoO & A & 1% (BE &) L7200 IRINUTZRBHT ST, e L
TARIIIIKITHE#EZNA pH 2.5~pH 1.7 D 6 BEFSIZTEE L7k HVy, Table 2 (ZHE>ToHotrLiz.

(4) HEALAVD DB SN L DTG IEAEEH 88 32 R &0 2k

GIEAEEHZIRINU TN 3 D R L COD D TIERWInEB X, ALY AOTRIMEZHET 282k
>7C, {GUEAEHZFR R T2 & BT 200 MR 27280, 1HIRAEEE A [T VY DSR2 W-K0 &
A0 %EEDF)~25 % (HEDF) D T EEOGHRELRDIOWIMUIZEEE HIVY, Table 2 126> Toy
Mritz.

(5) wrmEEER

RIEMER 7 1 X E % DRk 4 72 BRI L IEKRIEE L CHRE RO M E DS BLE R LIRS 2B, +
DAL T OFE LT WL KO MER 3223 TED. EBREOBEIRD AFEINEHL OB AR E L T, JHREs
Doy E L U TRl alBR (L0 AT MK T 320 W58 35720, GIRIEE A S LI AR A LT
B FHRLL , IR ERRBRYE 8.8.a WiEERBRIEICIE WV ERBRZIT o7, IREL LI Lo CRBRF D 5 HTES
DFAEDFEFENE DD AIREMS B X DN ZEN D, W-K0 FAHED 0 % (H &5 5H) ~10 % (HEDZ) D 4 B
PEDE A BEERDIOHIENB A AL IT LEREG L CGRABZ IR 72, 7035, HlRDT26 Wil 21T
TR BLAL B 51T Table 2 (e~ R BAT o7, BB Wil a Sl L7 s Eo 7 — o — X
Scheme 3 (Z/RLTZ.
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2.5 g analytical sample | Weigh to the order of 1 mg and put into a small mortar

«—(0 % of W-K,O experimental section) 5 mL of water

—(1 % of W-K,0) 5 mL of potassium chloride solution(5 mg/mL as K:0)

“—(5 % of W-K,0) 2.5 mL of potassium chloride solution(50 mg/mL as K:0), 2.5 mL of water
—(10% of W-K,0) 5 mL of potassium chloride solution(50 mg/mL as K-O)

| Grinding |

| Heating | 85°C+2°C, 2 hours

| Standing to cool |
|H About 200 mL water

| Transfer | 250-mL volumetric flask

| Shaking to mix | Vertical rotating shaker (30 - 40 revolutions/min), for 30 minutes
|H Water (up to the marked line)

| Filtration | Type 3 filter paper

| Sample solution |

Aliquot
(predetermined volume)

Transfer to a 100-mL volumetric flask

< About 10 mL of interference suppressor solution
< Water (up to the marked line)
| Measurement | Atomic absorption spectrometer

Scheme 3 Flow sheet for severe test method

3. WBRRUEER

1) FEEHZRV-REFEARO W-K0 3 4TE

IGIENEELA, B X ONCZ VT 2. 1) OELEEIG TRELL7230EHZ DUV T W-Ko0 20 L7z, i R 13 Table
1 IRLT2E8D, {GIEIE B XL C 2 Wi REURHIER FHE & 0 M O 2213580 bivien>7=—J5, 15
TEEE A Z JHWZRRBLEURH T, BREHMIEIT 6 L CotrfiERs 2 FIRREE a5 72.

2) HHRFERTE TOFMEUEDOHER

IGUENEEE A Z2 VN THE I EAERT U3 GRIEEAERT) 12 W-KoO ZHINL 72 NENGERERIZOWT, 2 fl
DO TIIAT B O 2 T O T A A A bE 72 8 @O A FEiL 7=, DR H1T Table 3 (Z/RLT=
L350 W-Ko0 DENHE, M EIEORTIIZ W-Ko0 ZIRINL7235551% 55.7 %~60.1 % Toh->7=DIZx LT, il
HEMED 1T 102.6 %~105.4 % TH 7=, PWHITRIROFERE T IO DR A 22> THE AN X R T T
bole. ZOZEND, W-K0 O HHEDEREFHEZVBAR e 5 BRI E B ECldel, fiEIchoEE %
Bz, Fo, % OARIZOWT pH ZHIELTZEZA, IRINAIR &K OMEDIRE T IEOEWICEH G, i
HEAEDRNZAINL 726 D pH X 7.6, HHHEMEORITIRINILIZS:G D pH X 7.7 L9857 VAV M TH T,
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Table 3 Results of additive recovery testing for W-K,O

Recovery rate”(%) pH of filtrate”
Additive solution Shaker Addition before ~ Addition after Addition before ~ Addition after
extraction extraction extraction extraction
. . Vertical rotating shaker 55.7 102.7 7.6 7.7
Potassium chloride ) ) )
Vertical reciprocating shaker 56.9 102.6 7.6 7.7
. Vertical rotating shaker 60.1 105.4 7.6 7.7
Potassium sulfate ) ) )
Vertical reciprocating shaker 58.1 103.8 7.6 7.7
a) (W-K,0 analysis value) / (W-K,O content which added to the sample) X 100

b) n=1

3) HHAE®D pH ETFICKSEIUREDRERR

TGURREERE A (\ZHAL VY DT Z W-KoO SA & 1 % (&5 3R) L5 0Lz ke, /K X3k
WEA%Z N pH 2.5~pH 1.7 ® 6 BRI 7oA L2 VTN 21TV, W-Ko0 243 Hr T
FERLY, BEHMEE 100 LT W-Ko0 DAL AZ R D 7= (Table 4) . fHAEED pH 2MEL /2512251 TC W-
KO OEIGEIIHIINL, pH 1.8 LL FO%4A, IEEFERBRIEMEEF A ITRSNAFRIEL ~UIZBIT L EE
O BEEEL TOBURZNG Uiz, IRt A \ZHALAVY DEINA TG, @ o FiETlIsitish
7, pH Z KIEIZ T RNWEENTTERNIEN G070,

Table 4 Results of additive recovery testing for W-K,0

pH R

) ) ecovery
Solution for extraction Solution for b))

. Filtrate® rate”(%)

extraction

Only water 6.1 7.5 54.2
HCI® (1+4000) © 25 6.1 68.3
HC1(1+2000) 2.3 4.8 83.5
HC1(1+1000) 1.9 33 94.4
HCI1(1+667) 1.8 2.7 100.4
HCI(1+500) 1.7 2.4 101.2

a) Filtrate after extraction procedure

b) (W-K,O analysis value) / (W-K,O content which added to the sample) x100
c)n=1

d) Hydrochloric acid

¢) Volume of ( HCI+ water)

4) BAEHI I LFMEEMICLSFEIEHICERTIMERDOEL

TGUEAEHZ IR R T 2B B2 235720, 1HIRIEEF A IZHAL VY AR E W-Ko0 & A 5 0% (B &5
H) ~25% (H &) D 7 BEFEOGH BERDIOUIMUIZFAEHI DUV T W-Ko0 253 BT L7 /5 F 1% Table 5 @
LBV THoT-. WIMEPOIITEEZ Z LS W EZ BB LIGIEEE A ~OMBERE &L, GA %
15 % (B &%) T W-Ko0 ORI W30k 2.5¢ 5720 44 mg T LEFL, EH & 20 % (E &%) LW
25 % (E &5 H) TIHE T 2R Rbhic. ZOREENS, S RIOFMEIZHWZIHIEIEE A 2.5¢ HI=H
BT 40 mg FEEE % LIRS, MHOVERICLREIO E RGN RE T 585 2 b,
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Table 5 Changes in the volume of potassium left in sludge fertilizer due to increased potassium chloride addition

Additive content of Analysis value”  Recovery rate® Residual potassium
potassium as K,0 (%) (W-K,0)(%)” (%) volume as K,O (mg)

0 <LoQ? - -

1 0.53 52.6 12

5 3.95 79.0 26

10 8.54 85.4 36

15 13.25 88.3 44

20 18.84 94.2 29

25 23.72 94.9 32

a)n=1

b) Mass fraction
¢) (W-K,0 analysis value) / (K,O content which added to the sample) x100
d) Under LOQ of W-K,0: 0.08 % (Research Report of Fertilizer, 19, 1-18 (2026))

5) SrEGEER

TGVEREEE A I L IYD L% 4 BeED & S Lo HIOMRA LTEFUBHT DWW T, Wil 3R % FEhE 3o s
B Efii I (LUF, DlRE R &) W-Ko0 220 L TERLIIZHERIT Table 6 L3680, Wil AT
ST EREBRO S A8 B ER O A% Tl 56 D13 -7z,

WESERERIE, BFOMRAER 7 AR E T D720, IEBHER DB R E COKBEMER S AT IO T
A LS D MNEVLERE DRI ZATH 5 ThD. A lal, Wil FE 5L Ch il HRBR O ST iE 4 T a6
7eoTeZEND, W-Ko0 ORI T, ME OINEZEICID S HHESME F L CREETHDO Tt
BIR R E# U OB EORRICEE TV D EB 2 b,

Table 6 Results of severe test method

Additive content (%) Mean value”(%)”
(W-K,0) Severe test method ~ No Severe test method

0 <LOQ? <LOQ?
1 0.61 0.58
5 3.88 3.82
10 8.73 8.43

a) Mass fraction

b) n=2

¢) Under LOQ W-K,0:0.08 % (Research Report of Fertilizer, 19, 1-18, (2026))

4. F&oH

—EOIEIREEE W-K0 280 T HEEIERALIZEEIC W-K0 OSHHENHFHELVLEIA&ELT
20 %FREEIRLS 2D HERINFRO DINT=Z &0, B HHC A IG TR S LN B ERER & OVar i ek
EFEIETHIELIZEST, W-K20 OB R EHELV AR Ao D B R 2 fesB L 7=

W-KoO PMELZRDBERE, wilaking Fhi L Ch il BRI b 0T D T RIBZRDN -T2 8030, IEK Y
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ML XD EAR T ClEaneE 257, A RIOFEFTIE, BMEIERER 28Tl B ErmT o 7RI
TEIEMED -T2 2205, AEHHRE %S LAUTRBROMEE/EOBIC )| X oS, MEIZBTRER D
E AR ZATEDOVERIC I —EREZ EIREL THEBEL QWD EE 2 LI,
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