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Abstract

A method for determining organic matter in organic fertilizers using automatic potentiometric titra-
tion has been established. The addition step size for titration has been determined to be 0.05 mL, and
the identification standard for equivalent points is 100 mV. Under these conditions, a smooth titration
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curve and accurate titration results can be obtained. The precision and accuracy of organic fertilizer
standard samples with different contents were investigated, and the results showed that the relative
standard deviation was from 0.46% to 0.81%, and the relative error was from 0.3% to 3.3%. The
measurement results were all within the uncertainty range of the standard values. Through the t-tests
and F-tests, it was found that the t-values of each experimental group were less than the t (0.05, 2n-2)
value, and the F-values were also less than the corresponding critical values, indicating that there was
no significant difference in accuracy and precision between the methods. The method has the ad-
vantages of simple operation, accuracy and reliability, good repeatability, and high efficiency, and is
suitable for the determination of organic matter content in organic fertilizers.
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1. 5|15

A HUEAR— RIS T SV S BT %, o R T 2 A ML Bkl 8 98 Ay ¥4 FL
TR, RBCERETR, AN TSR IER A AT BAMERL, e B LIRSy, &)
DAZE RAEPIIG N L3 TR 07, A R LRI 72 0 IR S AR S 1R [2]-[4], Re 4 7 LIRA VRS &,
oAl SR, B AR 7 it e R TSR [5] [6]. I& M A ML PT LASR s LI e A ML e M 7], 1
I3 E b B KA EE[8] [9], A 1 ad B4 A IERE R BUNAERR 2K, Bk
[10]. L3RR ELIR Ak AR Sy 5 Yo i) . A BB I T RS, i R R R R .

AR S ERAEGHIER, AHUEH RSO AR g I s i EZ S8 bR,  H a7 E K bridE GBIT
18877-2020 (HAHLTHLEIRIEEL) « AMLAT L FRHE NY/T 525-2021 (HHLAERL) K NY/T 1976-2010 (/KiE
REHAE LI 25 8 R s ) A AL 000 SR R PR 350 09 T 00 s 2, et R AERS IR 7 71 R B i o ¢ R
SR, T A AT h A BV BOR VR . IR, Wl A FR /R R /R 4 RO R T LER & 0, 6 s iR
ZEROR, A R BUER B2 BB . AL e AR B S R AR B Gk, R
TR FBAR PR AR A SR AR R 28 A, kb 1 I VBCIRAS IR 52 ) DA B N 2 W W 2% s (R 22, RBURE R HERA
JERRAF R TR KPR = PR KR, B3 A ek AR, AOE S RAZ EWER
s, T ELAT DU SR N G2 RRTF, RO T 578k 4k, BERARRIR R, BHEmiEe, Bz
HLA 37 7 AN B R R sy, AR RS SRR S L, AT RE AL AN BT B T, P BT LR A
AP AE LR 45 T S B E SR ARSI S . AL ek O M TR & Tk[11] HFRATIR[12]. TR
A TR IN[13] [14] A2 T 245 HI[15]. & AT MLAR[16], /&N al s, R s pk 22 0 M ik Ao
T BB H AL I E A U R AU B AR A OTIERE R R AR, P& T T
W E AT T RS, T2 A0 S F RS0 15 1 R A TR A P R 2 P 1 22 et

2. SCIEERSY
2.1. FEMNSHI5EF
1) EIHEALREIL: 836 Titrando, Fit:J7if.
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2) fEanHM, SIS

3) HkSHENk.

4) BT RF, 0.1mg K&,

5) SEIE HK.

6) EARFRHIARAEIAML: c (1/6K,Cr07) = 0.8000 mol/L, :¥f 39.23 g AR FRHHILHEY) T AE 105°C T T4
L/ BLE, WFEREAKT, wEFFET] 1000 mL FEHT, H4AUKEs, RE.

7) EARERATARAEVA: © (1/6K2Cr07) = 0.1000 mol/L, K 4.904 g EEARERHAFEHEY) B AE 105°C K T
L/NETRLE, W FEREAUKT, wRE~£T 1000 mL Y, AgKes, BE.

8) MM WV EA AR VAW: ¢ [(NH4)2Fe(SO4)2] =0.2 mol/L, *## 80 g /N/K & kiR A% 4 1A T 400 mL /K
o EARIHEE T, BN 100mL #iiR. A5, H## 3 1000 mL FRAEERT, HAER, RBA.
{5 FH AT % GBIT 601 4745 5E

2.2. SCHJRIE

FENFAII AT T B 1A SR TR B AR R VA VAN A HTLAIEORE  (KA WLB A SE AR SRR, 2 A IR EiL A
PR AL FE T T SO Bk B vV VAT PR 7, TR A e o AR T 5 S8 R T e =, THER
AP &

2.3. XWHE

231 HAHEE

FREGEE 1 mm FREG A 5 0.2~0.5 g (K& A3 0.0001 g), E T 300 mL #ERIHEH, FHR VR HER
hIA 0.8 mol/L EEES PRV 50.00 mL, FEHEIIA 50.0 mL WKEER, i S E — AN S SNt
BT KV TR 30 2k GKEHrEb G 77 nl tHI) U A BT 2 =00, D B AR /NS S HE R,
FAE B 2 250 mL A EIT, @AM, WAL 50.00 mL ¥ T = IRRAR TR AT FLALE E .

2.3.2. iBE

H4 e A A M VA v BV b BT A R g 2 b, 4 N R VR AR R il TR B E
WA DL FEES, WEFICEK  Y sFEONAR ST € S8, BRI R B b eV OE T o€«
CUEIRE R BOREE, TP E R, BT 24 fd 4082 DL — @ W BE IR € 71, AR T B 3
I0e € I FF A E 28 e
233. it

AHUREE LR R E 5 o (%)Faw, %L ARHE:

_c(Vo—V)x3x1.724xD N
m(L— X 5)x1000

100

e
C—— T B VA b HE VA VRV BE IR IR E, B SRy B JR 3 T (mol /L) s
Vo——2% FHRIG I FER R AR e n v IR VR AR AR, A N2 TH(mL);
V——FF 5 2 T RERR R R B R v VR AR, A N2 T (mL)s
m—— XTI R, AN T(g):
Xo—— WA IRFERIK > & &, PN US IR
D—— 7 HURSE M R A5 2, o AR 73 R A, 250.0/50.00;
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3——WU 2z —BrIE T BB R U AE, BN SRR EE K (g/mol);
1724—— SR E,  BURA NS A LR R 2.

3. &BR5WiL
3.1 WAL KAESE

1 2 P73 R e R A A 7 R Ik B b vV VP DRAS S 8 3 & A UK IR, NP OO, /T
RERFIZ R, B R RURE,; ERIMBP RN IE KR ER ], B TARRCR. R, bk
(K3 /NIRRT 0 P PR AW PR S B o — PR, B3P P A A 5 A ORI FEURK AN 5 1
MfEOL N R AT R, FrEVEM T2 — AN EE RIS EL. T SN Rt € . BRIk, niseb
KR BEIEL ST R E, BIXIASFE BB K AT Tk, PR —E AR, AFIBE KK
2 1 Fs. MIE LTI, BEE NSRRI R, i 2 i ls i A B B, 0.02 mL A1 0.05 mL
Il AT AL R E SR, 2 BIK 0.1 mL I #ZRJT 4 B — L8R IR, CRIER AT SRR /L TN Ko
0.2 mL I RREE NI, FEEMBL T A A R, HWAD & A SR KR EDINOE KRR &1
TN IR HE I RAS BE B I R ) S B0 g i 2 AN [ . R0k, AT LU E NP Ky 0.05 mL.

MET U.1 - MET U MET U.1 - MET U
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1000 ¥
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s S
€ E
3 S s00 &
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600 3
T T T T T T TV T T T T M T A |
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Figure 1. Titration curve with different step size
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3.2. HWELLANHAS

1 2y FELA I 8 AT PAFESE 2 SO Am i (R A AR A AE) SR AT 2 AR o X — AN BRI S L, ik
WEAMY, G0 LS TR R A ESL), siE SRR EE R, LR e, M
R A AN E ot 28 365K B 2 24 AR PR A AR AT AT IR, L AUR I Seae R e . Rk, A 7S BT
T ANEEG R G T AN [ F AT AR A AR R B R A HERA BE 2, X 60 mL k24 0.1000 mol/L
BRRETARETEOHAT TR RS, BRI ER 6 IKECPRIME, RS AR, g R 1 AT
e FTUAEH, 2445 SR BIFRE Y 50 mV IS, T GE 45 SR AR O R v S R RS B R R 2, T4 AR
BIARHEHR 100 mV. 150 mV & 200 mV i, AHXbRdEdn 235/ T 0.2%, S ER S . 57w, MAEH
JEKRE, JEWE AR ZE LK, X3 T 200 . BARKE, BEESE Y SR BIARHERIE K, AR 2
P B B ) IE S AR, 1 I 37 5 45 SR MR AT [ i v A, B8 24 R e 18 (1 2 36 7 o R BT
W B SAE R A e . R, R 2 A RR v 100 mV

Table 1. Results of different equivalence point identification standards
# 1 TEFHSIRAIREREER

P T fE FERS b i)

WHERAEMV) A E E(mol/L) (moliL) WZE%) %)
50 0.09542, 0.09468, 0.09502, 0.09532, 0.09579, 0.09602  0.09538 0.51 ~4.62
100 0.09893, 0.09890, 0.09900, 0.09920, 0.09906, 0.09926  0.09906 0.15 -0.94
150 0.1018, 0.1019, 0.1021, 0.1019, 0.1020, 0.1022 0.1020 0.14 2.00
200 0.1031, 0.1029, 0.1027, 0.1031, 0.1028, 0.1027 0.1029 0.18 2.90

33 BEELEREREER

XF 3 ANANEE A HUICARAERE AT 6 IRE RIS, HBRITVENRE % L E, SR wmE 2 B
TR GERRH, MXFRUERZELE 0.46%~0.81%2 [A], 1% LU AT A5 2 AU AR HE RIS 45 B e — 2k, A
HER, e 7 SR E SRR, R % R0 2 SO e vk, 452 AR b iR 06 2 B R e ik,
— SR U BB SV RS B A T RO R A . MARZERE, 3 NSRS R AR S e 4 SR ZE Y
F 0.5%, i NY/T 525-2021 ffts% C % C.1 FIER. MUERIERE, MIXHRZEE 0.3%~3.32%2 7, H
52 (B 300 NARUEE IR AN FE DX TR P, U 46 SR T 5, vk (i B i

Table 2. Results of method precision and accuracy test
2. AEREEREREIREER

B S5 BT & R o0) ?ﬁﬁ%)ﬁ@@%)ﬁng w0
RMKO11a 21.61, 21.87, 21.63, 21.97, 22.02, 21.94 21.8 21.1+1.3 0.81 0.36 3.32
RMKO021 33.41, 33.43, 33.25, 33.56, 33.12, 33.23 33.3 33.2+1.8 0.48 0.44 0.30

RMH-F111 38.28, 38.60, 38.26, 38.13, 38.49, 38.47 38.4 389+21 0.46 0.47 1.29

3.4. 5RHMTEEZELLINE

T EEEAREEEN GRS, A 3 MNARE S BRI, 2 BE AR E A
NY/T 525-2021 Hff 3¢ C W& 8 F T eyt AT SR IE 10 k. e L RIZH HY/T 258-2018 (i ik
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WA ZE W ITARER S SN B B I AR50 &% F RS, SRERTT s e vk 5 48 i s v 1384 K
FEB TSR R ETEE R, TP RT3 fn. PLREMAKT N 0.05. HHEN 18 &%, 4 1(0.05,
18) = 2.101. 4R, 3 A E R MISEBREE S L iEG ) t /N T t (0.05, 18), REFFH 7 VA MIEAAF
fEREWZER. WAL, T F L, TOURRK, PLa=0.05, f FHRESMEER, & «/2=0.025,
H YN 9 B I FHE 4.03. AT, THEGE SN TG FUE, 150 B P b T R b v O 22 RIS 25 52 A
FAAERE M.t X F sl R B Anig @ vE e A LR 5 4 M 3= L e s — T S A

Table 3. Results of method comparison test
2 3. FALEITIR IR

FL o7 2 V4 2 S R o
BES — — GBARESS A F i
THBO)  EES  EHE%) RS
1# 13.63 0.640 13.34 0.610 0.39085 1.04 1.10
2# 32.63 0.552 32.90 0.338 0.458 1.33 2.67
3# 56.91 0.513 56.83 0.525 0.519 0.34 0.95
4. #hig

AL T BB AL E RN E A HUER AU S, s IR e TSR SR LR E S, A
THRARIIIACE K 0.05 mL, 4524 SRR HES 100 mVo AN[A] & & KA HLIEFRAERE il a5 SR,
THERGE R RAMER L R 52T TR It AT Ok, 45 R 7 v A L ARG 3 LS A A 2 2
PRz, UHIPIMOTEI RN Y. SR LnE, AERA BT, dEmm e, ML, AREEN
F o SEA A FUIE R AT B S S R IE .

EE&UIH
PP I 9 X R 24 3 PE RV BT S AR 25 2 B (A IS+ 2023ACZ01).
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