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Effects of NaOH Solution Concentration on the Determination
of Free Humic Acid Content in Coal
Guo Zhenjun, Liu Yanting, Yu Ruiying, Yu Junyi, Liu Ping
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Abstract: The weathered coal and lignite from different origins were extracted with 0.2%, 0.5% and
1.0% NaOH solutions to detect the content of free humic acid and to verify the effects of NaOH solution
concentration on the determination of free humic acid content in coal. The results showed that the results of
1.0% NaOH solution as the extraction agent were lower than those of 0.2% and 0.5% for weathered coal.

The results of the extraction with different concentrations of NaOH solution were not different for lignite.
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Tab.1 Weathered coal and lignite for experiments

%S BEREA Hph
1 o R R
2 WG R
3 FramAtg AR
4 EF e AR A
5 Py R
6 R S R
7 T L L R
8 i A AL AR
9 B e S AL
10 RESGiEA R
11 P S EE TR AR A
12 TRV R
13 ok KA
14 gAY AR
15 IR (74N
16 = F i e
17 2 R e
18 2 F ) b
19 Z gL e
20 HORTT R o7
21 BRI {2708
22 T A\ et
23 P SEFERRAS ) R

2 ER59H MR, QAN R R 1.0% B, D& 13 25

JERERR &t A h s, BV 13.04%; 145,

23 AR AU B AR & S ESS R 2. 65, 85, 125, 155, 175, 195, 21 584

AR, WEMRHER A9 5. 165, 185534 AL, S AR N 0.5% I, I il 5

47



L)

R

2024 £ 5 HA

JEREBR Ao, A RVEE SRR 34.78%; 2 5.

35,459, 559, 759,105, 115, 1359, 145,
20 5. 225 23 5 12 MERE, ARALENEIRORE
9 0.2% I, 00 B RS TR AR O B e, R
FERER 52.17%. AT 14 D RACEERES, 19 5
MR, AN R E N 1.0% I, € 13 25
JEERETR 5 5 hdne, oSV TR 7.14%; 1 5. 6 5.

85, 125 4 MEFE, A AT WM B 0.5%
IF, 0 R S R R 5 i A B, R SR

28.57%; 25.35.4%5.55. 75,105, 11 5.

135, 145 9NN, AN IRR BE A 0.2% B,
D 2 U 5 S MR B R oM B, o RRE R B
64.29%, X F 9 MM, 16 5. 18 S HEAE
2 MR, AR AR B 1.0% B, TUE Y
U B R AR IR & RO dpes, o EVRE BT 22.22%;
155, 175, 195, 21 54 MERE, S8
TR R 0.5% B, 00 52 B30 B85 SO A IR 5 e M ot e
dBVEE BN 44.44%; 20 5. 225, 23 5 3 ME
FE, ABACENTAETRIE N 0.2% I, 0 5 A 9% i e
TERR & it it , o VRS 33.33%.

2 FEIKESSUNARNENSFERSE
Tab.2 Determination of free humic acid content by different concentrations of NaOH solutions %
0.2% AL 0.5% A58 1.0% A5k

Vi Vi Vi 05% 15  05%5 02%%5

%' PRI R 02% 4t 1.0% 4 1.0% 48

i 5 B iF B A WPEIEEL O X R REE

Mg o5 W2 o W2 o

1 i LR 69.78 0.47 71.93 0.65 71.18 0.60 2.15 0.75 1.40
2 e 73.19 1.43 71.12 1.02 66.50 1.39 2.07 4.62 6.69
3 HrambiE 75.29 1.33 73.95 0.84 68.51 1.08 1.34 5.44 6.78
4 B v b 62.54 1.34 62.30 1.23 60.77 1.30 0.24 1.53 1.77
5 i 65.01 1.19 63.40 1.43 60.90 1.84 1.61 2.50 4.11
6 B 46.78 0.94 47.40 0.85 45.14 1.27 0.62 2.26 1.64
7 A EL LB 68.49 1.23 64.93 0.76 58.43 1.14 3.56 6.50 10.06
8 Hram ey by 67.29 0.90 67.68 0.97 66.65 0.93 0.39 1.03 0.64
9 EEL Y 2SI N 48.36 121 50.83 0.39 51.13 1.13 247 0.30 2.77
10 WSS /R Z 0 50.66 1.41 50.61 0.36 45.18 0.56 0.05 5.43 5.48
11 NEZ N0 56.38 1.15 55.56 1.00 53.61 0.67 0.82 1.95 2.77
12 CTHEN 56.89 1.15 58.56 0.60 56.30 0.98 1.67 2.26 0.59
13 HiRdE 60.97 0.70 59.43 0.83 56.83 0.41 1.54 2.60 4.14
14 LIEET 60.27 1.26 59.11 0.73 57.64 0.69 1.16 1.47 2.63
15 BRI % 50.35 0.67 52.75 0.13 52.62 0.50 2.40 0.13 227
16 ZEME 39.41 0.61 40.10 1.07 41.16 0.32 0.69 1.06 1.75
17 Z=FEERH 44.46 049  47.76 0.86  47.60 0.33 3.30 0.16 3.14
18 T 29.41 0.69 31.01 0.80 31.76 0.73 1.60 0.75 2.35
19 =ik 61.90 0.45 64.22 0.30 64.05 0.86 2.32 0.17 2.15
20 PRORIT RS 48.84 0.71 47.77 040 4597 0.62 1.07 1.80 2.87
21 BRILE 4436 0.42 47.46 0.73 46.96 0.70 3.10 0.50 2.60




L)

2024 £ 5 Hf [BHERES ARILX V7 1
w24
0.2% 2 AL 0.5% 2 Atk 1.0% S AN
Ve VWG Vi 0.5% 5 0.5% 5 0.2% 5
G 5 PEHER TR - - - 02% 41 1.0% 4 1.0% 4
WpEE o WRRIRRL O WERRAL O apmemr xgfr wiM
R &5 i TR &5 TR &5 i
22 HORIT A\l 49.42 0.69 48.37 0.77 47.86 0.37 1.05 0.51 1.56
23 NSEEMAEE 47.82 0.48 46.67 0.73 46.75 0.35 1.15 0.08 1.07
S 55.56 55.78 54.07 1.58 1.90 3.10

R 2 ar s, A AT R E R 0.2%.
0.5%. 1.0% I Fir A I AREAE: P U 25 0 AL R 25 st v
AR ST 2085 20 53108 61.56% . 61.20%. 58.48%,
Hy BT B 2 B 46.22%. 47.35%. 47.19%, &L
RSB 53 3 R 55.56% . 55.78%. 54.07%. %A
BN IR BE R 0.5% 1), 10005 Y U 25 AL IR 5 ik
A e AR NI IR B 1.0% 1), il
SE R S A R A RO I E AR . A AL IR TR
PR 0.5% 5 0.2% IF, W 5E 1T 29 6 M e 35 it
AR X 2248 e RN 3.56%, P34 46 %) 2248 A
1.41%; #a 4t 248 e Ko~ 3.30%, F-3 40 0] 2
fEH9 1.85%; SR 40 %0 2480 1.58%. AAM
TV R BE R 0.5% 5 1.0% I, I RE (4 U 25 o A
20 AR A 0 Z2 B e KN 6.50%, 344050 22
fH8 2.76%; tEMELaRT Z AR R 1.80%, “F34s
X ZEAE R 0.57%; ST B4 ZE R 1.90%. 2
AACBVAE I E S 0.2% 5 1.0% BF, 0 5 B 3 2
JEAE R 5 e AR AR 2 % 22 (I B R R 10.06%, 3%
YNt ZEME N 3.68%; HE ML ZEAH IR RN 3.14%,
- 15 At 0 ZEAE A 2.20% ;S A - 38 A 0] 25 B A
3.10%. M ZAE AT LLE Y, KUABEE Y 2 0.2%
50.5% 1/NT 0.2% 5 1.0% LA 0.5% 5 1.0% 1Y;
B R 0.5% 5 1.0% /N T 0.2% 5 0.5% LA &%
02% 5 1.0% M. 2¢E, 1.0% &5 Ak 88w ) &
e IR IR & i, ORI VR B s S A e 6
Br7 o, AR S T A R I R 25 AR .

3 &g

(1) TR S, 1.0% S A AL

TRATE S Al 5 00 S 0 S SR AELTR % ik, 92.86% HAAE:
AT 0.2% F1 0.5% W8 A B A BT U hli i 51

YL R
(2) xR s, A R e A A AL B T
TR IR 2 AR R 5 AN ZE AR

(3) FERGIIE AR rpr,  JRUARARE v (1 U8 25 5 AV 1R
AE KA P 140 5 TS LI , 52 A R T S Ml B o

g AR, FEIR O BRI e e i )
) 4.4.2 i B RS R TR B N R T, D A
Ui 55 PR AEL IR 25 e, P 0.5% ¥k U SR A T I
VESMARA, 08 BEAETE S AR R & i 2 LA B i
5 BEH 1.0% WA AL B S I pa g, vl
2 RN SR R P U AR 1 30T 3
U 3 T REL R () I 2 25 SR A, AR R A R AE S
SIS R — A RE

P

R, SR, BIRF . AS R R VR AU e 1 1 27
WS E MG YERRSE (1], L3R, 2022, 53 (3) :

540 ~ 547

=058 K. AN [ A Y5 KU L 1 1 A B L5 0 PR A5
[D]. HPGRZFR A8 3¢, 2020.

SRR, 2N, BARER . RELD BRI XA R
PR 2058 [0]. SR, 2023, 49 (4) @ 57 ~ 63
L E MR PR UEA BOARZ D2y . B b B R IR 7 % 0 s Ty
:: GB/T11957—2001(S]. dbxT: o [ bt ARAL,

2002.

FRAAEE . W AR bR v — SO Y i BE 5 L ().
JEHEIR, 2013 (5) : 1 ~8

(1]

[2]

[3]

[4]

[5]

49



