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L&i néi dau

TCVN 12123:2017 hoan toan twong dwong voi 1SO 5073:2013.
TCVN 12123:2017 do Ban ky thuat tiéu chudn qudc gia
TCVN/TC27 Nhién liéu khoéng rén bién soan, Téng cuc

Tiéu chudn Po lwing Chét lwong dé nghi, Bo Khoa hoc va
Céng nghé cang bd.
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Loi gioi thigu

Trong tiéu chuan nay, axit humic dwoc xac dinh theo phwong phap thé tich va chuan do
céc dich chiét.

Phép thir mang tinh thwe nghiém, dé& dam bao cac két qua cé thé tai 1ap, didu quan
trong 14 thanh phén cda dung dich chiét, nhiét do va thai gian chiét phai duoc kiém soat
chat ché. Gia tri 0,59 12 ty & trung binh clia ham lwgng cacbon ¢d trong axit humic ddi
véi nhiéu loai than nau va than non, da dwoc chirng minh la ¢ thé &p dung. Cing cé
thé s& dung gia tri khac, dwoc xac dinh tredc nhw md ta tai Phu lyc A, va co thé 4p

dung cho céac ving mién hoac cac qudc gia khac nhau,
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Than nau va than non - Xac dinh ham lwong axit humic

Brown coals and lignites — Determination of humic acids

1 Pham vi ap dung

Tiéu chuan nay qui dinh cac phwong phap thé tich dé xac dinh:
a) ham luong axit humic tdng;

b) ham legng axit humic ty do,

cua than nau va than non.

2 Tailiéu vién dan
Cac tai liéu vién dan sau la can thiét khi ap dung tiéu chudn nay. Béi voi cac tai lidu vién dan ghi

nam ban hanh thi ap dung ban duwgc néu. Doi véi cac tai liéu vién dan khdng ghi nam ban hanh thi
ap dung phién ban méi nhat, bao gdbm ca cac ban stra ddi (néu co).

TCVN 173 (1ISO 1171), Nhién liéu khodng rdn — Xac dinh ham lwong tro.

TCVN 8620-2 (ISO 5068-2) Than néu va than non — Xac dinh ham lwong am — Phan 2: Phuong phap
khéi lvgng gidn tiép xac dinh ham luong dm trong mau phén tich.

ISO 1213-2, Solid mineral fuels — Vocabulary — Part 2; Terms relating to sampling, testing and
analysis (Nhién ligu khoang rén — T(r ving — Phan 2: Thuét ngi lién quan dén lay méu, thir
nghiém va cac phép phéan tich).

ISO 5069-2, Brown coals and fignites ~ Principles of sampling ~ Part 2: Sample preparation for
determination of moisture content and for general analysis (Than nau va than non - Nguyén tic
ldy mdu — Phédn 2: Chudn bj mau dé xac dinh ham lwong &m va dung cho céc phép phan
tich chung).

3 Thuét ngitv, dinh nghia

Trong tiéu chudn nay ap dung cac thuat nglr, dinh nghia néu trong 1SO 1213-2 va cac thuat ngtr,
dinh nghia sau.

3.1
Axit huml¢ (humic acids)

Nhém cac hop chat phirc hiru co, v6 dinh hinh c6 khéi lwong phan tir twong déi cao & dang axit
te do va cac mudi kim loai (cac humat).
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3.2

Axit humic tong (total humic acids)

Axit humic dwoc chiét bdng dung dich kiém natri pyrophosphat.
3.3

Axit humic tw do (free humic acid)

Axit humic dwoc chiét bing dung dich natri hydroxit.

4 Nguyén tac

4.1 Axit humic tong

Tién hanh chiét mau than phan tich vai dung dich kiém natri pyrophosphat. Cacbon trong céc dich
chiét axit humic bi oxy héa voi kali dicromat sau d6 chun d% dicromat du bang dung dich chuén
amoni st sulfat.

4.2 Axit humic tw do

Tién hanh chiét mau than phan tich bang dung dich natri hydroxit, Cacbon trong cac chét chiét axit
humic bi oxy hoa véi kali dicromat sau do chuan d6 dicromat dw bang dung dich amoni sat sulfat
chudn.

5 Héa chat, thudc thiv

5.1 Natri pyrophosphat, dung dich chiét kiém

Hoa tan 15 g natri pyrophosphat tinh thé (NasP207¢10H;0) va 7 g natri hydroxit trong 1 L nuwée.

5.2 Dung dich natri hydroxit

Héa tan 10 g natri hydroxit trong 1 L nwéec.

5.3 Dung dich chudn kali dicromat, ¢(1/6 K2Cr207) = 0,1 mol/L.

Hoa tan 4,903 6 g kali dicromat trong nwoe, trwdc dé kali dicromat da dwoc sdy tai 130 °C.
Chuyén vao binh dinh mirc 1 L va ding nwéc pha loding dén vach mire.

5.4 Dung dich oxy héa kali dicromat, ¢{1/6 K.Cr.0;) = 0,4 mol/L.

Hoa tan 20 g kali dicromat trong 1 L nwéc.

5.5 Dung dich chuan dd amoni st sulfat c[(NHs)2Fe(SQa)2] = 0,1 mol/L.

Hoa tan 40 g amoni sét sulfat trong 1 L nu¢c. Thém 20 ml axit sulfuric d&c. Bao quan trong chai
s&dm mau.
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Chudn héa dung dich chusn d6 amoni sit sulfat theo dung dich kali dicromat chuan
¢(1/6 K2Cr207) = 0,1 mol/L (5.3) ddi v&i tieng loat mau phan tich.

Dung pipet lay 25 ml dung dich chuén kali dicromat (5.3) cho vao binh tam giac dung tich 300 ml.
Cho thém tir 70 ml dén 80 ml nue. Can than cho vao 10 ml axit sulfuric d&c va 3 giot chét chi thi
1,10-phenantrolin. Sau khi ngudi, chudn dd bang dung dich chudn amoni sét sulfat cho dén khi
dung dich chuyén sang mau dé.

N&ng do dung dich amoni sat sulfat, tinh bang mol trén it, dwoc tinh theo cdng thirc sau:
¢=0,1x25/V
trong do
¢ 14 ndng do clia dung dich amoni sat sulfat, tinh bang mol trén lit;

¥ lathé tich dung dich amoni sét sulfat da dung dé chuan dg.

5.6 Chét chi thi 1,10-Phenantrolin
Hoa tan 1,5 g 1,10-phenantrolin va 1 g amoni sét sulfat trong 100 ml nuéc. Bao quan trong chai

s&m mau.

5.7 Axit sutfuric, ddm ddc, p2 = 1,84 g/ml.

6 Dung cu, thiét bj
6.1 Bé 6n nhiét, duvoc kiém soat tai nhiét 4o dén (100 £ 1) °C, va it nhét ¢6 bdn hébc.

6.2 Can, co do chinh xac dén 0,1 mg.

7 Ma3u tho
Chuan bi méu dé xac dinh cac axit humic theo 1SO 5069-2.

P& tinh toan két qua trén trang thai khd, do 4m clia mau phan tich dwoc xac dinh TCVN 8620-2
(150 5068-2).

8 Cach tién hanh

8.1 Chiét cac axit humic tong

Can (0,2 + 0,000 2) g méu phan tich cho vao binh tam giac. Thém 150 ml dung dich chiét kiém
natri pyrophosphat (5.1) va tron k§ cho dén khi miu wét déu hoan toan. D3t phéu nhd trén binh

tam giac va gia nhiét trong bé dn nhiét dang sbi (6.1) trong 2 h, thwdng xuyén 13c d& dam bao két
tUa cac chét khdng hoa tan,
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L4y binh tam giac ra khéi bé dn nhiét. D& ngudi dén nhidt 6 phong va chuyén dinh lwgng dich
chiét va cdn vao binh tam giac dung tich 200 ml. Ding nwéc pha loang dén vach muc va lic dé
tron ky.

Xac dinh axit humic tdng (wua.) dwoc chiét boi dung dich kiém natri pyrophosphat theo qui dinh tai
8.3.

8.2 Chiét axit humic tw do

Can (0,2 4 0,000 2) g mdu phan tich cho vao binh tam giac. Thém 150 ml dung dich chiét kiém
natri hydroxit (5.2) va tron ki cho dén khi m3u w6t déu hoan toan. Dat phéu nh trén binh tam giac
va gia nhiét trong bé dn nhiét dang soi (6.1) trong 2 h, thuwong xuyén lac d& dam bao tron k.

Lay binh tam giac ra khoi bé. D& ngudi dén nhiét do phang va dung nwéc chuyén dinh lwong dich
chiét va can vao binh tam giac dung tich 200 ml. Dung nwdc pha loang dén vach mire va Yac k§ dé
tron déu,

Xac dinh axit humic ty do (wua,) dwgc chiét bdi natri hydroxit theo qui dinh tai 8.3.
8.3 Xac dinh axit humic trong dich chiét

8.3.1 Oxy héa dich chiét

Dang pipet Iéy 5 mi dich chiét trong hodc da loc khé vao binh tam giéc ¢é dung tich tir 250 m! dén
300 ml. Ding pipet lay 5 ml dung dich kali dicromat oxy héa (5.4) vao binh tam giac nay. Can thén
cho vaeo 15 ml axit sulfuric d4c (5.7). Cho vao bé on nhiét dang séi (6.1) va gia nhiét trong 30 min.
D& ngudi dén nhiét do phong. Pha loang dén xép xi 100 ml.

8.3.2 Chuén do dich chiét

Cho 3 giot chét chi thi 1,10-phenantrolin (5.6) vao dung dich thu dwoc tir 8.3.1 va tién hanh chuan
d9 bang dung dich chuan d& amoni st sulfat (5.5) cho dén khi dung dich chuyén sang mau dé
gach.

8.3.3 Mau trang

8.3.3.1 Mau tring cho phép xac dinh ham lwong axit humic tdng

Dang pipet 1y 5 mi natri pyrophasphat (5.1) cha vac binh tam giac c6 dung tich tir 250 ml dén
300 ml, cho vao dung dich kali dicromat oxy héa (5.4) va axit sulfuric dac nhw qui dinh tai 8.3.1 va
thie hién chuén dé nhw qui dinh tai 8.3.2,

8.3.3.2 M3u trang cho phép xac dinh ham lwong axit humic tw do

Dung pipet tdy 5 ml natri hydroxit (5.2) cho vao binh tam gidc c¢6 dung tich tir 250 ml dén
300 ml, cho vao dung dich kali dicromat oxy héa va axit sulfuric dac nhu qui dinh tai 8.3.1 va thuc
hién chuén do6 nhw qui dinh tai 8.3.2.
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9 Biéu thj két qua

Tinh ham lugng axit humic tdng (wua.) hodc ham lwong axit humic tu do (wwas) cia mau phan tich,

theo cong thirc sau:

(Vo =V)x0,003x¢ ¥,
ey = x =5 x100
Wha 0,59xm v

trong d6
0,003 Ia khéi lwgng milimol clia cacbon, tinh bang gam trén milimo!

Vo 1a thé tich dung dich chuin G6 amoni sit sulfat dung dé chuédn d& mu trang,
tinh bang mililit;

Vi la thé tich dung dich chu&n do amoni sat sulfat ding d& chuan d dich chiét, tinh bang mililt;
¢ la ndng do cla dung dich chuan do amoni sét sulfat xac dinh tai 5.5, tinh bang mol trén lit;
Ve lathé tich dich chiét, tinh bang mililit;

¥, lathé tich da lay dé chudn da, tinh béing mililit

0,59 )a ty 1é trung binh cba ham lwong cacbon trong axit humic d6i véi than nau va than non
(xem chu thich dwd&i day).

m 13 khéi luong clia miu duoc Iy ding cho phép thi, tinh bing gam.
CHU THICH: B6i v&i cac ving mién va cac quéc gia khac nhau, ty 1€ trung binh clia ham lugng cacbon ¢
trong axit humic dbi v&i than nau va than non c6 thé kidm tra va xac dinh tredc theo Phy luc A,
10 Do chum ctia phwong phap - Gi¢i han dd lap lai

Cac két qua clia cac phép xac dinh Iap lai hai lan dwgc tién hanh trong cling phong thi nghiém, do
cung mét ngudi thye hién, st dung cling thiét bi, trén hai phan mau thi riéng biét Iy tir cling mdt
méau thir, khdng dugc chénh 18¢ch vwgt qua cac gi4 tri ghi trong Bang 1.

Bang 1 - 6 chum

Ham lwong axit humic Gi&i han dé lap lai
Dén 20 % 1 % (tuyét dbi)
Trén 20 % 2 % (tuydt déi)

11 Bao cao thir nghiém

Bé&o céo thir nghiém gém cac théng tin sau:

a) vién dan tiéu chudn nay bac gém nam céng bd;
b) nhan dang mau thi;

c) két qua xac dinh va trang thai phan tich;

d) céac dic diém bat thieong ghi nhan dwoc trong qua trinh thye hién phép xac dinh.
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Phu luc A

{qui dinh)
Xac dinh ty 1& ham lwgng cacbon ¢6 trong axit humic clia than nau va than non

A1 Cén khoang 10 g mau thir than nau va than non cho vao ba hodc bén binh tam giac riéng
biét tly thudc vao ham legng axit humic co trong mau (c6 thé tao mau axit humic 3 g hodc 4 g).
Ding pipet 14y mét lwgng thich hgp dich chiét kiém natri pyrophosphat (5.1) cho vao tirng binh
tam giac twong dwong 150 ml/g m3u phén tich va trén k§ cho dén khi mau wét déu. Dat phéu nhd
I&n binh tam giac va gia nhiét trong bé n nhiét dang sdi (6.1) trong 2 h, lic déu @& dam bao két
ttia cac chét khong tan.

A.2 Léy binh tam gi4c ra khoi b&, dé ngudi dén nhiét dd phong, ly tam dinh lugng trong cac binh
tam giac trong 5 min. Cho dung dich vao cac cbc thir. Cho HCI (1 + 1) vao dung dich nay cho dén
khi axit humic két tia hoan toan (pH 1 dén pH 3 dbi véi dung dich).

A.3 Ly tam phan lo Itng. Gan va bd phan dung dich: Tach cén bing gidy loc trung binh, réra cdn

bang nwdc cho dén khi axit humic bat dau giai keo (pepti hda), qua trinh nay thé hién bang sy tao

thanh gel hodc keo (pH 6 dén pH 7 ddi véi dung dich loc).

A.4 Chuyén can vao cac cbc hodc binh khong mau va sy tai 105 °C dén 110 °C. Phan cin da

say Ia mau axit humic.

A5 Can 1 g mau axit humic (A.4), chinh xac dén 0,2 mg cho vao dia khd, sach va xac dinh ham

lwgng tro theo TCVN 173 (ISO 1171). Tinh ham legng axit humic {(wua) clia mau axit humic nhw sau:
wia = 100 - wa

trong do wa 13 ham lwong tro ¢ trong mau axit humic, tinh theo phan tram.

A6 Can 0,1 g mau axit humic (A.4), chinh xac én 0,2 mg cho vao binh tam giac. Cho vao

150 ml dung dich chiét natri pyrophosphat kiém (5.1). Léc ki dé hoa tan hoan toan. Chuyén ti

binh tam giac nay sang binh dinh mic dung tich 200 ml, dung nwéc pha loang dén vach mirc. Lac

tron k¥, sau dé loc kho qua gidy loc trung binh vao binh tam giac. Dung pipet lay chinh xac 5 ml

dung dich loc vao binh tam giac 250 ml. Xac dinh ham luvong cacbon clia mu axit humic nhw qui

dinh tai 8.3.

Tinh ham lwgng cacbon (we) clia mau axit humic theo cbng thirc sau:

wC:(VO—V,)xO,003ch%X]OO

o

m
trong doé
0,003 Ia khéi lwgng milimol clia cacbon, tinh bang gam trén milimol

Vo 1a thé tich dung dich chudn do amoni sat sulfat (5.5) dung @& chudn do méu trang,
tinh bang mililit; '
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¥, la thé tich dung dich chudn do amoni st sulfat (5.5) ding dé& chudn do dich chiét,
tinh bang mililit;
¢ 12 ndng d6 clia dung dich chun do amoni sét sulfat xac dinh tai 5.5, tinh bing mol trén lit;
Ve 1a thé tich chat chiét, tinh bang mililit;
Va la thé tich da 14y d& chudn d9, tinh bang mililit;
m 1a khdi lwgng clia m3u axit humic dwoc 14y diing cho phép thi, tinh bing gam.

A.7 Ham lugng cacbon cé trong méu axit humic dwoce tinh nhu sau:

R, = e
‘V.HA
trong doé
we 1a ham lwong cacbon clia mau axit humic, tinh bang phan tram (A.6);

wa 1a ham luong axit humic clia mAu axit humic, tinh bang phén tram (A.5).
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