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Study on the Preparation of Ammonium Humate from Xinjiang Weathered Coal with

Combined Activation of Ammonium Bicarbonate and Ammonia Water
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Abstract: In order to explore the process characteristics of preparing ammonium humate using ammonium
bicarbonate and ammonia water, in this study, weathered coal with low free humic acid content from
Xinjiang was used as raw material, ammonia water and ammonium bicarbonate as activators, and the
optimal activation process was determined by single factor experiments and orthogonal experiments. The
results showed that the activation rate was highest at an activation temperature of 80 °C, an ammonia
dosage of 20%, a carbonization degree of 60%, and a water coal ratio of 2 (g/g). The content of water-

soluble humic acid in ammonium humate was 17.62%.
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Tab.1 Composition content of weathered coal from Xinjiang %
oy SRR Uir IR IR AALES AL HER
it 40.4 28.6 2.8 0.3 0

A 2K Hral ), PaBERE 7B A BR A Fl;
IR AL (el ) |, VEBRRHF AR A PRA ] /S
MBEEREN (3Hral) |, RETT ARSI A PR A
Al Bl (ZMATal) , SEBHTRREE L TAPRA A ;
IR (el ) , RETRHE AL 7 A R
AT RERWERR (el ) |, REEM AR
il A B

1088 60 HArFER, Eigiiy AR IR s
HH-6 THIR/KIRHG, I AN /R AR A PR A A
DHG-9140A #t4, FLERIFHEABRAF; DZF-
6020 H.25 T, iR 20500 s s A B A Al
PHS-3C pH i, b#gFHE#ALE)

1.2 REFE
1.2.1 &UKEBR R A 5% 78 ) & B A R %

PREUB IS 60 H 08T 55 KA SEARE 50 g, B
T 500 mL BB IR N, 43 % 5% 10%.
15%. 20%. 25%. 30% #&2=n A B ER & %% ( LA
NH; i, 21.5%) 3%k (LANH; i, 25%) , %
IKBELE 1 Ce/g) A 50 mL 7K, F i B BE 4 3k 2%
FOMRGIS), BT 80 C/KIE NN 120 min,
ROt A 10 min BEbE 1R, MG RS, B
T 50 CHET 2K 10% Ze47, FRASSEMEIRELAE o
FHZK A4 - 25 50 10 000 0 A T e v K Y Pk A 1R
. TRIR SV AL FRATTE B 1%0 LA AT 1
I CNImBERR RN ) .

1.2.2 BBR A% - BB ATEMS & B8R %

KT . AR . WEARIRE . KA
XS AR T R PR K T VR S ARG 5 S B, T

JEr R FiR . BT RBUR S 60 H T
g XALBREARE 50 ¢, BT 500 mL = BB FS AR
W, BRI 2 (0 AS [ A BTG AR (R St
SUKFZ BB G ) |, HAFRIKERIMA —E R
K, FIHBEESPER 2 RG4S, B TARR
BER R 120 min, EFEHEE 10 min BiHE 1K, X
MEEHG, BT 50 CHET 2K 10% iy, 3RS
FERERREAE o KM - 25 e 10 0 S o v P e
IRV PR MR 5 o

1.2.3 EXRE

FE LN W I BT IE AR s, a4y
BT R R IR B b W /K I P S AR 5 it B eI TS
25tk
1.3 ®MFsE

Pea i WA S SR (BANH, i) / Rk
HRE x 100%; BRIR AL & 21.5%, &K
R 25%.

WRALSE . TEARF A SR (A CO, i) / &
R (ANH, i) x 100%; BIREE CO, & i
55.7%",

KGR & S REUKIZHE -K,Cr,0,
e P, AREREERR TR, eSS R
Tt

pH: M NY 525—2021" Hr ) )7 24 71 5E .
1.4 BB IE

% FH Microsoft Excel 2020 #E47 53R 4 B, R
FH Graphpad Prism 6.02 5 sfER], R H SPSS 20.0
HEAT T 28 3 W AR S 20 A
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Fig.1 Effects of ammonia dosage in ammonia water
activation on the content of water-soluble humic acid in

ammonium humate
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i Tive=n—=g:0 Al

2.2.1 BRWE X R AR BE % AR M R B A B
BEARBEL 1 (g/g) , WHILIRIE 80 °C, A
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B 10%, JWEFIA] 120 min, ARG (20%.
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PEIS MR S M .t 3 W, R R R K
T AR R RSB IS BRAR I R Ay, MARILEE 80%
B, R PR el K T P ML 5 i B Rk 12.87%,
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Fig.2 Effects of ammonium bicarbonate activation dosage
on the content of water-soluble humic acid in
ammonium humate
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Fig.3 Effects of carbonization degree of combined activation
of ammonium bicarbonate and ammonia water on content
of water-soluble humic acid in ammonium humate
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Fig.4 Effects of ammonia dosage of combined activation of % d
ammonium bicarbonate and ammonia water on the content & i
of water-soluble humic acid in ammonium humate %<
2.2.3 EAGIR B AR AR TR 6 B B " ; T ; !
KB 1 (@), Ok 10%, BL)E KA

80%, SZMI[E 120 min, H2EARELEE (20,
40, 60. 80. 100 °C ) X JBEAH R B /K Vo Ik S A R 7
AR, FES W, AR RREK T A R
SRR T, ISR E PR AR B
80 “CYHFL 251N, A Rk /K T M T AL IR 15 i e
FIN 14.37%, Bl TE AL RS AR ST i, AR R
KR TR IR & 3 R
2.2.4 B EALER AR AR A WP
[l P A 10%, Bk BE 80% , TR AL EE 80 °C,
BSEFA] 120 min, #%£0.2. 0.6. 1. 2. 3 (g/g)
AN TR KR LU X F M P e 7 T P B R IR 5 e PR S
HI &l 6 TN, BEA KMELLIBE I, TS ha R B /K s
JERARR & m T e TReE , KA 2 (g/g) I,
KB KK 14.45%.
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Fig.6 Effects of water coal ratio of combined activation of
ammonium bicarbonate and ammonia water on the content

of water-soluble humic acid in ammonium humate
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Tab.2 Levels of factors in orthogonal test of combined activation of ammonium bicarbonate and ammonia water

wE HE (C) B (%) B (%) KHEE (ge)
1 60 60 10 0.2
2 80 80 15 1
3 100 100 20 2

*® 3 MBS - RUKBATEHIERINELER

Tab.3 Orthogonal test results of combined activation of ammonium bicarbonate and ammonia water

b P IR (%) pH
1 8.88 8.17
2 8.20 8.10
3 9.47 7.97
4 15.78 7.77
5 11.08 8.03
6 9.08 7.93
7 12.89 7.82
8 14.83 7.77
9 6.81 8.12
R4 EXERD
Tab.4 Analysis of orthogonal results
e EES KTV IR R
I (A) AL (B) e (C) KEELEE (D) (%)
1 1 1 1 1 8.88
2 1 2 2 2 8.20
3 1 3 3 3 9.47
4 2 1 2 3 15.78
5 2 2 3 1 11.08
6 2 3 1 2 9.08
7 3 1 3 2 12.89
8 3 2 1 3 14.83
9 3 3 2 1 6.81
BfE 1 8.850 12.517 10.930 8.923
¥fE 2 11.980 11.370 10.263 10.057
YfE 3 11.510 8.453 11.147 13.360
&= 3.130 4.064 0.883 4.437
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Tab.5 Variance analysis table
SES 2 V- J5 H F F Il 5HHE BFEN

TR 17.093 2 13.438 19.000

b 26.332 20.701 19.000 *

R 1.272 2 1.000 19.000

TRIEEE 31.880 2 25.063 19.000 *

R 1.27 2

T * FRHEACEFAR, PR RE; AMRdZoRNZARCFRAR, PEERA R,

2.3.2 EXIRBTIE

MRPEIE A3 4 43 BT &5 R, B A% AL BE 1Y
LK ABC.D, T2 #4TiEMk, WHibs, &
T 50 CHETBAKAY 10% A7, BRA5JE A IRkl bk
i, JFIEIERS SR 4 PR A A 2 A T E R R
(AB,C,D;) o 5K, WEALIE MG IR B K Ik
JEREIR &= B 17.62%. 15.76%. HIL, ik
PACSAE K VT 80 °C, WRALIE 60%, 4 &
20%, ZKHEHE2 (g/g) .

3 gip5itie

AW R 50k, DL R R B K
EPE R RETR S VPN WAL BCR . 1 e T K
IR IR e 4% e o R BTG AL o ik, 4521
R, PEARER SR TG ABOR . S T
B IR S B R K IR B i A WA PR, PABRAL S
e, AR . KB RS, R R R
LS R A d- < e -5 T BN S WL S K A Y E R LS
TEFMRHIGAIRE 80 °C, #adia 20%, Wik
60%, KM 2 (glg) o FEESMET, MR LK
TP SEAEIR & RN 17.62%.
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