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Table 1-1 List of selected sludge fertilizers

Abbreviation Types of the materials
SF-1 Ashes of burning of sewage sludge
SF-2 Sewerage shudge
SF3 Sewerage sludge, Excrement sewage sludge, Industrial
sewage sludge, Raw materials of vegetable or animal
SF-4 Sewerage sludge, Industrial sewage sludge, Raw materials

of vegetable or animal

Table 1-2 List of selected complex fertilizers

Abbreviation Materials
CF-1 Superphosphate, Ammonium phosphate, Urea, Potassium chloride
CF-2 Ammonium sulfate, Urea, Ammonium phosphate, Potassium chloride,
Caustic calcined magnesite, Borate fertilizer, Fused microelement fertilizer
CF-3 Ammonia sulfate, Ammonium phosphate, Superphosphate, Potassium
chloride, Humic acid
CF-4 Ammonium phosphate, Superphosphate, Potassium chloride
Table 2 Proportion of prepared fertilizers
Shudge Preparation Complex Preparation
Sample No. . . .. )
fertilizer ratio(%)” fertilizer ratio(%)”
1 SF-1 0 CF-1 100
2 SF-1 25 CF-1 75
3 SF-1 50 CF-1 50
4 SF-1 75 CF-1 25
5 SF-1 100 CF-1 0
6 SF-2 0 CF-2 100
7 SF-2 25 CF-2 75
8 SF-2 50 CF-2 50
9 SF-2 75 CF-2 25
10 SF-2 100 CE-2 0
11 SF-3 0 CF-3 100
12 SF-3 25 CF-3 75
13 SF-3 50 CF-3 50
14 SF-3 75 CF-3 25
15 SF-3 100 CF-3 0
16 SF-4 0 CF-4 100
17 SF-4 25 CF-4 75
18 SF-4 50 CF-4 50
19 SF-4 75 CF-4 25
20 SF-4 100 CF-4 0

a) Mass fraction
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Table 3 DO LRBVIEEVERERIEINESTZ. BEDT=8, KTk ~7m—[X (Scheme 1~Scheme 2) Z7~7.
ICP-OES DO E 513 Table 4 DEI3Y.

ICP-OES {EIZ DWW, JERMERBRIED WAEHER FHVVRW AN, IR CRIEAAT 7o, NAEHELL
I, WA R U ST RREHA R L) T 2EEYER (Li 50 pg/mL) % 9:1 OE|AC ICP-OES (ZE AL, #7571
O S AT 5 (EUF, TKIEWD. ) R OUFTL LT, [LijEW). ) OFNENDOERIZBITLHHER
EZREL, KRESFRED H (K/L) IZ RO EMA R LTz, BB DS O RUBREIR O K IREEC
RS (1.205) 23 U T aB R o< IAME N (C-K20) 2 HIL72. W-K20 12290\ Th, C-K,0 L[REEIC
BITEZATVN, AKIEMEINE (W-K0) Z R H L.

Table 3 Methods®

Extraction = Measurement

C t Testing Methods
omponen estng Vietho procedure  procedure

4.3.2.d ICP Optical Emission

C-K,0O 4.1.1 4.2
: Spectrometry ( ) 42
4.3.3.d ICP Optical Emissi
W-K,0 prical BSsion (4.1.2.1) (4.2)
Spectrometry

a) Testing Methods for Fertilizers (2025)
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Table 4 Measuring condition of ICP-OES

Wavelength”(nm)

High frequency output (kW)

Plasma gas (L/min)
Auxiliary gas (L/min)
Carrier gas (L/min)
Observation direction

Observation height

K 766.490 ()"

Li 670.784 (1)
1.2

14
1.2
0.7
Axial and Radial

Low position

a) [: Atomic beam

1 g analytical sample

Shaking to mix

| Cooling

| Filtration

Type 3 filter paper

| Sample solution |

| Immediately
|<— Water (up to the marked line)

Weigh to the order of 1 mg into a 250-mL volumetric flask.
|H 150 mL citrate solution [about 30 °C]

Constant-temperature vertical rotating shaker (30 - 40 revolutions/min), at
30°C =1 °C, for 1 hour

Scheme 1-1 Flow sheet for citric acid-soluble potassium in fertilizers by 4.3.2.d
(Extract procedure (4.1.1))

Sample solution

Aliquot

(predetermined volume)

< 25 mL hydrochloric acid (1+5)
< Water (up to the marked line)

Measurement

Transfer to a 100-mL volumetric flask

| ICP Optical Emission Spectrometer (766.490 nm)

Scheme 1-2 Flow sheet for citric acid-soluble potassium in fertilizers by 4.3.2.d and

water-soluble potassium in fertilizers by 4.3.3.d

(Measurement procedure (4.2))
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| 5 g analytical sample | Weigh to the order of 1 mg into a 500-mL volumetric flask
|<— 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 2 Flow sheet for water-soluble potassium in fertilizers by 4.3.3.d
(Extraction procedure (4.1.2.1))

5) ®EAE

(1) Z Y PED R ST H B LD B LR

(a) KDBLRT [ DR

AEEHERBR LB T, IME2E (LT, [T-K0 180, ) D ICP-0OES {EYIZOWTIE, 7T X< b3
T 2NOBLN T IR 0 K O S M D EBLDO A THRIE FTRETH DD, v Ny I AL DA A AT
MRENZEPLFUIHIFERE L CTHEb Y AR EERAL T0D. — 5T, C-K0 KT W-K,0 @ ICP-
OES £ DIz oW TR MBI RNA R Z O CTOZRNZEND T-K,0 K0 T/ hESWEE 2 5508, B
J5 1] i*ﬁjiﬁﬁifbﬁ%é‘éﬁ#ﬁ%; ENTUVR, 22T, Bl7 SO Wb T-HR AR Z Ve T
BIE D ATREDMRFT L.

il a3 aih%ﬁzﬂﬁﬁéi A¥ (3.4.2) DFIEICHEVEEZ G572, Table 2 TRUZEEF 20 % HWT,
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3. WBRRUEER

1) ZEEI RSN -FRICIIEEF

(1) SR 5 1R O

2.5) (1) (@) IV, C-K0 KT W-Ko0 @ ICP-OES 1ED 2 4 D3RR S AL T RE T a1 E D /3 i e
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C-Ko0 (Z2UNTIE,  $il 7 Al 3B 7 1 E L% WO B A = B AR H 723, W-Ko0 122
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Figure 1 Comparison of analytical values by ICP-OES observation mode (radial and axial) (% (mass fraction))

Thin line: Regression line, Dotted line: 95 % prediction interval, Dashed line: y=x

Table 5 95 % confidence interval and correlation coefficient of the regression line of Figure 1

Component 95 % confidence interval Correlation
Inclination(b ) Intercept(a ) coefficient(r)
CK,0 1.061 - 1170 -0591 - 0.095 0.995
W-K,0 0942 - 1.002 -0.156 - 0.204 0.998

(2) ICP-OES JEDNEEHEE DR
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7z. C-KoO KT W-KoO (22T, WEEHEZ IRV [ E D43 e, Li 2 - NEEEIE O )
BE R QN 7 16380 7B O /T, Wb BRWFRBIASTRD Bz, FRIZ C-KoO Dl 7 61122\ T, Figure
1 TRUIZEENER V72V 54 201 Figure 2 T/RUTZPNAERER - 5 K0 RV VEBIZ R L TR, Li
LN EDHIED RN R ZMERE T DI LN T,

F72, BREMOMEE () X OB F (a) D 95 %EHEX M EFRBIEREL (r) 2 Table 6 (TRLIZ. W Hub[E
I EARDHE D 95 %S IOV TIE, W-Ko0 Ol 7 I E DA 1 A5 FEAL, E O TAERERERE
BT A OELEDOFMOHELE S A 7L T,
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Figure 2 Investigation of internal standard for ICP-OES (% (mass fraction))

Thin line: Regression line, Dotted line: 95 % prediction interval, Dashed line: y=x
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Table 6 95 % confidence interval and correlation coefficient of the regression line of Figure 2

Component Observation 95 % confidence interval Correlation
mp direction Inclination(b) Intercept(a) coefficient(r)
CK0 Radial 0941 - 0.983 -0.158 - 0.112 0.999

2 Axial 1.003 - 1.046 -0.246 - 0.027 0.999
Radial 0977 - 1.017 -0.195 - 0.045 0.999
W-K,0 .
Axial 1.009 - 1.060 -0.241 - 0.065 0.999
4, FLH
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