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NGHIEN CUU TACH ACID HUMIC TU THAN BUN

SUMMARY:

TRAN NGOG TUYEN - Truding Bai hoc Khoa hoc, Bai hoc Hué
VO CHAU NBOC ANH - Truang Bai hoc Y Dugc, Bai hoc Hué;

NGUYEN QUGC VIET - Truing THPT Lugng Thé Vinh, Quang Ne3i

In the present work, the optimum conditions for the extraction of humic acids Jfrom brown coal
were performed. The obtained humic acids were characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM), Fourier transform infrared (FTIR) spectroscopy and elemental analysis.
1t was found that the NaOH/brown coal ratio of 0.100 by weight, 0.25 MNaOH and the extraction
time of 3 hours was favour for extracting humic acid with the yield of 90%.

I. MO PAU

Acid humic (AHM) la thanh phén chinh clia chét hiu
cd co trong than bun (TB), ching la hén hgp gdm nhiéu
acid hiu co tap chuc, c6 khdi lugng phan i I6n, khong
tan trong nudc va dung dich acid vo co, tan trong dung
dich kiém[1, 2]. Cdu tric chung cla phan ti' AHM gom:
phdn nhan thudng 1a cac hgp chét thom, di vong; cau ndi
c0 thé Ia nguyen tif riéng biét (-0-, -N-), nhom cac nguyén
tlf (-NH-, -CH,-) hodc cac mach carbon; nhém chiic chu
yéu 1a carboxyl (-COOH), hydroxyl (-OH), amin (-NH,) va
metoxyl (-OCH,)[5]. Do vay, AHM c6 nhiéu ting dung trong
thuic t€. Khi két hdp vai phan dam, Ian, kali va cac nguyén

t6 vi ludng, AHM trd thanh loai phan bon hitu cd dic biét
c6 kha ndng trao ddi ion, lam tang hiéu qua hdp thu cac
khoang vo ¢d cla cay trdng, tang do toi xdp, gilip cai tao
dét[4]. Ngoai ra, AHM con dugc sif dung dé 1am vat ligu
hdp phy ion kim loai nang trong nudc va nudc thai[],
diing d€ cai thién do déo va céc tinh chat cd Iy ciia phdi
liéu gdm su[7]. Do véy, viéc nghién ctu tach AHM tuf than
bun dudc cac nha khoa hoc quan tam([8, 9]. Bai béo nay
trinh bay két qua nghién ctiu x&c dinh cac diéu kién thich
hop dé tach AHM tU TB dat hiéu sudt cao.

II. THUC NGHIEM

TB trong nghién ctiu nay dugc ldy tif thén An Thanh, xa
Binh Phu, huyén Binh Son, tinh Quang Ngai. Mau dugc 14y tai
3 Vi tri khdc nhau, ky hiéu Ian gt 12 BS1, BS2 va BS3. Méu
sau khi phai khd tu nhién, dudc sdy 6 100°C dén khéi ludng
khdng d6i, nghién min qua rdy ¢ kich thudc 16 0.125mm.

AHM dugc tach khéi TB dua vao tinh chat hoa tan clia
AHM va acid fulvic (AFV) trong méi trudng kiém va khong
tan trong moi trudng axit ciia AHM. Hon hgp phéi liéu dudc
chudn bj tf TB va dung dich NaOH c6 ty 18 khdi Iugng
NaOH/TB va nong d6 NaOH xéc dinh. Khudy déu hdn hdp
phdi ligu bang may khudy daa, loc thu 14y phdn dung dich,
loai bo phén khong tan. Acid héa dung dich loc bing dung
dich H,SO, dén pH < 2, loc, ria va sdy kh két tia AHM.

Hiéu suat tch AHM tif TB dudgc tinh theo céng thilc:

H=2x100
mU

Trong do, m, la ham ludng % (theo khdi Iugng) AHM
trong TB, xé&c dinh theo TCVN 8561:2010; m Ia khdi lugng
AHM tach dudc tii 100g TB.

Thanh phan héa hoc ctia TB dudc xc dinh béng phudng
phap huynh quang tia X (XRF), trén thiét bj Advant'dX AA
2173. Ham lugng AHM, AFV trong TB dugc xac dinh dua
theo TCVN 8561:2010 [1]. Thanh phan pha tinh thé cla
TB va AHM dugc xac dinh bang phuong phap nhiéu xa
tia X (XRD) trén thiét bi D5005 véi bic xa Cu-K_ (r =
1,5406A). Hinh thai cia AHM dudc quan sat bing hién vi
dién ti quét (SEM) trén thiét bi JMS-5300LV. Cac nhém
chiic dac trung cla AHM dudc xdc dinh béng phuong
phap phé hdng ngoai (FT-IR), mau dugc do trén thiét bi IR
Prestige-21. Thanh phan nguyén t6 C, H, 0, N clia AHM
dudc xac dinh trén thiét bi Elemental Analyser EA3000.
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III. KET QUA VA THAO LUAN

1. Ciac diac trung ciia TB Binh Son,
Quang Ngii

Thanh phan hoa hoc ctia TB dudc trinh bay d Bang 1. Két
qua cho thdy: ludng mat khi nung (MKN) chiém khoang
25%, déay chi yéu la ham Iugdng chat hitu cd cd chifa trong
TB va ludng nudic cau tric clia cac khodng ¢ trong thanh
phan cla tap chat vo cd va humin. Diéu nay cho thdy
ham ludng chat hiiu cd trong TB tuong doi thdp. Thanh
phdn hoa hoc cua tap chét chia chi yéu cac oxit Si0,,
ALO,, Fe,0, véi tong ham lugng 18n téi 74%. Ngoai ra,
trong thanh phan ciia TB c6 chiia cac nguyén 16 vi lugng
B, S, Ti, Ca, Mg, P.

Bang 1: Thanh phén héa hoc cia TB

: Thanh phan (%)

STT |  Chitiéu Gt 55 —
1 MKN 2625 | 2564 | 2466
2 Sio, 3432 | 3514 | 34,82

3 ALO, 17,88 | 1638 | 17,24
4 Fe,0, 1314 | 12,34 | 1358
5 B,0, 2,73 124 2,64
6 S0, 1,78 155 132
7 i, 1,38 112 149
8 Ca0 1,22 134 1,02
9 MgO 1,13 1,04 124
10 K,0 0,16 0,24 0,20
11 Na,0 0,11 0,12 0,14
12 P,0. 0,10 0,11 0,08

Ham Iudng AHM (%C,), AFV (%C,) dudc quy vé ham
lugng carbon (% khdi ludng) cla chiing c6 trong TB, dugc
trinh bay 6 Bang 2.

(A) a
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g

Cuong &5 nhidu xa (cps)

Gée nhidu xa, 26 (°)

Bang 2: Ham lugng AHM, AFV trong TB

STT Ky hiéu méu C, (%) C. (%)
1 BS1 16,85 0,48
2 BS2 16,40 0,64
3 BS3 16,22 0,56

Két qua cho thdy: ham Iugng man trong TB khé nghéo,
tong ham lugng C trong cdc AHM va AFV khoang 17%,
trong d6 chl yéu la AHM, vdi ham Iugng khoang 16,5%.
Do véy, cdn phai tich AHM tif TB dé nang cao hiéu qué
st dung.

Gian d6 XRD cla TB (Hinh 1A) xuét hién cac pic nhiéu
xa déc trung cta tinh thé quartz tai cac goc 20,77°; 26,62°:
39,37°; 42,38° 50,09° vdi cudng do pic nhiéu xa thép,
chiing to Si0, trong TB t6n tai d dang tinh thé c6 muc do
tinh thé hoa thap.

Hinh 1B trinh bay két qua phan tich nhiét TG-DSC cla
TB, két qua cho thay: khi nhiét do dat 104°C, trén dudng
DSC xuét hién hiéu tng thu nhiét thi nhat, do gidm khdi
lugng tudng ting trén dudng TG @ nhiét do nay la 9,5%; day
12 hiéu tng mat nudc vat Iy hdp phu trong céc khoang rong
ctia TB. Khi tiép tuc tang nhiét do, trén dudng DSC xuét
hién hiéu (ng tda nhiét kéo dai tir 205°C dén 640°C, do
giam khdi lidng tudng (ing trén duong TG trong giai doan
nay la 24,8%; day la qua trinh dot chay thanh phan hiu
cd trong TB[7]; d6 giam khdi Iudng cla trong giai doan
nay phu hdp vdi két qua xac dinh MKN cla TB. Ngoai ra,
G 499°C trén dudng DSC xudt hién hiéu (ng thu nhiét nho,
déy co thé la hiéu ung mat H,0 cdu truc cla céc khodng
silicate c6 trong tap chét cla TB[7].
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Hinh 1. Gian d6 XRD (A) va TG-DSC (B) ciia TB

2. Nghién ciru tich AHM tir TB

2.1. Anh hudng cta ty 1é khdi luong NaOH/TB

Dé xac dinh anh hudng clia ty 16 NaOH/TB dén hiéu suat
tach AHM, cac mau khao sat dudc chudn bi c6 ty 18 khoi
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ligng clia NaOH/TB tang dan ti 0,050 dén 0,150, ndng do
NaOH déu bang 0,25M, thdi gian phan (ing 3 gid; két qua

dudc trinh bay d Hinh 2.
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Hinh 2. Anh huéing ciia ty 1é khdi lugng NaOH/TB
d&n hiéu sudt tich AHM

TU két qué thu dude, c6 thé nhan thay: khi ting ty I
mol NaOH/TB tir 0,005 dén 0,100, hiéu suat tich AHM
tang nhanh tir 30,1% Ién 87,9%. Khi tiép tuc ting ty 18
mol NaOH/TB tif 0,100 dén 0,150, hiéu suat tach thay doi
khong nhigu. Do vay, ty 16 khéi lugng NaOH/TB thich hop
120,100,

2.2. Anh hudng ciia ndng do NaOH

Dé xac dinh anh hudng cta ndng do NaOH dén hicu
sudt tach AHM, céc mau kho sét dugc chudn bi cd ty 1
khoi lugng clia NaOH/TB déu bang 0,100, ndng d6 NaOH
tdng dén tir 0,15M dén 0,35M, thoi gian phan (ing 3 gid;
ket qua dugc trinh bay & Hinh 3.

100 5

20.1 1.8 L
ol 801
127
60
£
T 44
204
o G,
015 020 0.25 030 03s
Néng dé NaOH (M)

Hinh 3. Mi quan hé giifa ndng d6 NaOH va hiéu sudt tach AHM
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AHM

T két qua thu dudc, co thé nhan thdy: khi tang ndng
do NaOH ti 0,15M dén 0,25M, hiu suét tach AHM fang
72,7% 18n 90,1%. Khi tiép tuc ting ndng d6 NaOH i1 0, 25M
dén 0,35M, hiéu sudt tach AHM thay d6i khong nhiéu. Do
vay, ching t6i chon ndng do NaOH thich hdp la 0,25M.

2.3. Anh hudng cia thi gian

Dé xdc dinh &nh hudng ctia néng do NaOH dén hicu
suft tich AHM, cac méu khao st dugc chudn bj co 1y ¢
khdi Ivong clia NaOH/TB déu bing 0,100, néng dd NaOH
bang 0,25M, thdi gian phan (ing thay ddi tir 1 gid dén 5
0id; két qua dugc trinh bay d Hinh 4.
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Hinh 4. Anh hung ciia thifi gian phan ing dén higu sust tich AHM

Tu ket qua, c6 thé nhan thdy: khi ting thoi gian phan
Ung tr 1 dén 3 gio, hiéu sudt tach AHM ting 55,3% Ién
d7,9%. Khi tiép tyc tang thdi gian phén tng tir 3 gio dén 5
gid, hiéu suft tach thay ddi khong nhiéu. Nhut vay, thoi gian
phan ting thich hop 12 3 gid.

3. Cac diic trung cia AHM

Hinh 5A trinh bay gidn d6 XRD cla AHM, két qua cho
thdy san pham d dang vo dinh hinh, céc pic nhiéu xa dic
trung cua quariz trong nguyén liéu TB ban d4u da bién mat.
Chiing t6 céc khodng v6 cd trong TB da b loai b6 frong
qua trinh téch AHM.
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Hinh 5. Gian dd XRD (A) va FTIR (B) ciia AHM

Héa hoc & Ung dung
601 (60)/3-2022




Ph& héng ngoai FTIR ctia AHM dudc trinh bay & hinh
5B, két qua cho thdy: pic tai 3.425cm™ vdi cudng do
manh, dac trung cho dao dong cua nhom -OH trong nudc
hép phy; pic fai 2.916cm™" Ung vdi dao dong cla cac
nhom CH, va CH,; pic tai 1.712cm' ting véi dao ddng cia

nhom C= O -'(rrmg COOH; pic tai 1.620cm véi cudng do

S By Wy e

54800-NIHE 10 Bisim %100k SER |

Hinh thai va kich thudc hat ctia AHM dudc quan sat
béng SEM. Két qua thu dugc (Hinh 6) cho thdy: san pham
c6 cdp hat kha ddng déu, kich thudc hat dao dong trong
khodng tif 50-100nm, bién giéi hat tiudng déi rd rang,
ching lién két véi nhau tao thanh mang I6n.

Béang 3: Thanh phan nguyén 13 ciia AHM

Thanh phdn (%) theo khéi ludng T
C m 0 m Ty Ié G/H
58,1 53 32,1 45 10,96

Thanh phan nguyén t6 C, H, 0, N ctia AHM dugc trinh
bay @ Bang 3. Két qua thu dudc cho thdy: ham ludng C, H,
0, N trong AHM Ian lugt la 58,1%, 5,3%, 32,1% va 4,5%,
ty 1& C/H bang 10,96.

IV. KET LUAN

TB Binh Son, Quang Ngai ¢6 ham ludng mon tudng
d6i thdp, tdng ham lugng C cla cac AHM va AFV chiém
khoang 17% khdi lugng TB, trong do ham lugng C clia
AHM chiém khoang 16,5%, tap chat vo cd chil yéu la Sio,,
ALQ, va Fe,0,.

Dleu kIBI'I thich hop dé tach AHM tii TB: hon hgp phoi
ligu ty 18 khéi lugng NaOH/TB bing 0,100, nong do NaOH
bang 0,25 mol/l, thoi gian phan itng 3 gid. Hiéu sudt tach
AHM dat khoang 90%. San phdm AHM c6 mau den, min,
thanh phén pha chil y&u 13 vd dinh hinh, ham lugng nguyén
t6 C, H, 0 va N Ian lugt 12 58,1%, 5,3%, 32,0% va 4,5%.
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