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L&i néi dau

TCVN 7985 : 2008 hoan toan twong dwong véi ISO 15238 :2003.
TCVN 7985 : 2008 do Tiéu ban ky thuat tiéu chuan qubc gia
TCVN/TC27/SC3 Nhién liéu khoang rén - Than bién soan,

Tdng cuc Tiéu chuan Po lvdng Chét lvong dé nghi, B6 Khoa hoc

va Cong nghé céng bé.
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L&i gioi thigu

Cadimi xuét hién tw nhién trong than, 1a mét nguyén té cé thé dwoc giai phéng ra trong qua trinh
dét than.

Lwong thu hdi co thé thu dwoc bang cach thue hién chinh xac theo quy trinh mé ta trong tiéu chuén nay.

Phwong phap nay ciing phu hop dbi véi cac nguyén tdé khac, ké ca chi va asen, mac du sy luya

chon nén cé thé thay dbi.
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Xuat ban lan 1

Nhién liéu khoang ran -
Xac dinh tong ham lwong cadimi trong than

Solid mineral fuels — Determination of total cadmium content of coal

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap xac dinh tbng ham lwong cadimi trong than.

Quy trinh nay khéng dung cho than tw chay. Trwéc khi si dung voi cac loai mau than tw chay,

nguwoi str dung phai kiém tra xac nhan phwong phap nay.

2 Tailiéu vién dan

Cé4c tai liéu viéen dan sau la can thiét khi ap dung tiéu chuan nay. Déi v&i cac tai liéu vién dan ghi
nam cong bd thi ap dung ban dwgc néu. Déi véi cac tai liéu vién dan khdng ghi ndm céng bé thi

ap dung phién ban mé&i nhat, bao gébm ca cac ban stra dbi (néu co).
TCVN 318 (ISO 1170) Than va cdc — Tinh két qua phan tich trén nhirng co' s& khac nhau.

TCVN 4851 (ISO 3696) Nuwdc dung dé phan tich trong phong thi nghiém — Yéu cau ky thuat va
phwong phap thir.

ISO 331 Coal — Determination of moisture in the analysis sample — Direct gravimetric method

(Than — Xac dinh ham lwgng 4m trong mau phan tich — Phwong phap khéi lwong truc tiép).

ISO 5068 Brown coals and lignites — Determination of moisture content — Indirect gravimetric

method (Than nau va linhit — Xac dinh ham lwgng &m — Phwong phap khéi lwgng gian tiép).

ISO 5069-2 Brown coals and lignites — Principles of sampling — Part 2: Sample preparation for
determination of moisture content and for general analysis (Than nau va linhit — Nguyén tac ldy mau

— Phan 2: Chuén bj m&u dé xac dinh ham lwong 4m va dé phan tich chung).

ISO 13909-2 Hard coal and coke — Mechanical sampling — Part 2: Coal — Sampling from moving

streams (Than da va céc — LAy mau co hoc — Phan 2: Than — LAy mau tir dong van chuyén).
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3 Nguyén tac

Mau than d& dwoc tro héa, bang cach hoa tan tro trong hdn hop axit clohydric, axit nitric va
axit floric. Xac dinh lwong cac dang cadimi c6 mét trong mau bang quang phé hap thu nguyén ti

|6 graphit.

4 Thubc thor
CANH BAO Phai can than khi tiép xtc v&i thudc thiv, vi nhiéu thudc thir c6 tinh doc va an mon.

Trong qua trinh phan tich, néu khéng c6 quy dinh khac, chi dung thubc thr loai tinh khiét phan tich.
4.1 Nwéce, phi hop véi loai 1 clia TCVN 4851 (ISO 3696).

4.2 Dung dich nwéc cwong, Tron mot phan thé tich dung dich axit nitric dam dac (khdi lwong
riéng twong dbi 1,42), véi 3 phan dung dich axit clohydric dam dac (khéi lveng riéng twong dbi

1,19) va 1 phan nuéec.

4.3 Dung dich axit clohydric dam dic (khéi lwong riéng twong déi 1,15).

CANH BAO Axit clohdric la thuéc thir cic manh phai can than khi tiép xuc.

4.4 Dung dich axit boric, da bdo hoa. Hoa tan 60 g axit boric trong 1 lit nwéc néng, dé& ngudi va

sau d6 dé yén khoang ba ngay trwéc khi gan 1y dung dich sach.

4.5 Dung dich géc cadimi tiéu chuan, 10 pg/ml. Chuan bi dung dich gdc tir oxit kim loai hoac
mudi kim loai cé dd tinh khiét cao, I&n hon 99,9 %. Pha lodng bang dung dich axit nitric 1 % (thé tich)

dén vach murc.

CHU THICH Dung dich gbc cadimi tiéu chuén ciing cé thé dwoc chuan bj tir dung dich cadimi da

dwoc chirng nhan ban san.

4.6 Dung dich cadimi tiéu chuan, 0,1 pg/ml. Pha loang 10,0 ml dung dich gbc cadimi
tiéu chuan (4.5) bang dung dich axit nitric 1 % thé tich dén 1 lit.

5 Thiét bi, dung cu
5.1 Can, c6 kha nang can chinh xac dén 0,1 mg.
5.2 Chén nung bang silica hoac bach kim, (45 mm x 35 mm x 14 mm).

5.3 Lo mup, c6 kha nang diéu chinh nhiét do.
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5.4 Chai nhwa, lam bang polyetylen cé khéi lvong riéng cao (HDPE) hoac propylen etylen florat
(FEP), dung tich 125 ml, cé ndp vén, c6 kha nang chiu dwoc nhiét dé 130 °C khi dwoc bit kin va

c6 chra chat 1dng.

5.5 Binh dinh mirc, lam bang polyetylen c6 khdi lwong riéng cao (HDPE) hodc propylen etylen
florat (FEP), c6 dung tich 100 ml.

5.6 Bé nw&c soi.

5.7 May quang phé hap thu nguyén ttr 16 graphit, c6 thé hiéu chinh nén.

6 Chuan bi mau thi

Mau th 1& mau dé phan tich chung dwoc chuén bj theo 1ISO 5069-2, hodc 1ISO 13909-4 tuy muc
dich thlr nghiém. Pam bdo ham lwong d&m ctda mau phai can bang véi ham lwgng dm phong thi
nghiém ma mau tiép xuc, néu can, rai mau thanh I&p mdng trong théi gian ngan nhat dé can bang

ham lwong am.
Trwée khi xac dinh, tron déu mau thir it nhat 1 min, tét nhat 1a trén bang may.

Néu két qua tinh dwoc khac so véi két qua & trang thai khd khong khi (xem Diéu 8, thi sau khi can
phan mau th, st dung phan con lai cia mau th&r d& xac dinh ham lwgng 4m theo phwong phap
mo ta trong ISO 331 hoac ISO 5068.

7 Cach tién hanh

7.1 Tro héa mau than

Can chinh xac dén 0,1 mg mdt lwong mau can thiét dé thu dwoc téi thiéu 0,2 g tro trong mot hodc
nhiéu chén nung silica (5.2) 50 ml. L&p than trong chén phai day khong qua 0,15 g/cm?®. Dat chén
nung vao 16 map ngudi (5.3), Gia nhiét dén 450 °C + 10 °C trong khodng 1 h, va tiép tuc duy tri &
nhiét d6 do trong khodng hon 2 h. Sau dé d& ngudi va can, tinh phan trdm tro trong than.

Tron can than tro trong chén trudc khi chuyén vao chai dwng mau.

CHU THICH Thei gian tro hoa téi thiéu la 3 h. Cho phép tro héa qua dém (18 h).

7.2 Chuan bi dung dich thr

bat khoang 0,2 g (+ 0,1 mg) tro vao trong chai nhwa 125 ml (5.4). Thém 3 ml nwéc cuwong (4.2),
5 ml dung dich axit clohydric dam dac (4.3), va van chat nap. Dat chai vao bé nwéc soi khoang 2 h.
L4y chai ra va d& ngudi dén nhiét d& moéi trwong xung quanh, can than mé ra, sau d6 thém 50 ml
dung dich axit boric bdo hoa (4.4). Lam néng lai trong khodng 1 h; néu & giai doan nay con cén c6

thé bd qua. L4y chai ra khdi b& nuwdc, dé ngudi lai dén nhiét d6 mdi truérng xung quanh trwde khi
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chuyén lwong dung dich nay vao binh dinh m@c bang nhwa 100 ml, va pha lodng badng nwéc
dén 100 ml.

Phai cin than khi thém hdn hop axit vao tro, vi nhiét dé tro héa 450 °C co thé chwa phan hady toan

bd lwgng cabonat co trong than.

CHU THICH 1  Dbiéu chinh tinh toan theo cach phu hop. Néu can, cé thé chuan bi dung dich theo

khéi lwong.

CHU THICH 2 Cach khéac, dé cé thé hoa tan lwong tro da chuén bi, & séng cwc ngan hodc hoa tan axit

trong binh diéu ap, néu cé thé chirng minh lwgng thu hdi cadimi.
7.3 Chuan bi dung dich trang

Chuén bi dung dich trdng bang cach thwc hién dung theo quy trinh pha lodng mé ta tai (7.2)

nhwng bé qua mau than (tro).
7.4 Phan tich hap thu nguyén tr 16 graphit
7.4.1 Hiéu chuan

Chuan bj cac mau tiéu chuan bang cach pha lodng cac phan dung dich gbc cadimi tiéu chuan
(4.5), 3 ml dung dich nuwdc cuwdng (4.2), 5 ml dung dich axit flohydric dam dac (4.3) va 50 ml dung

dich axit boric bao hoa (4.4) bang nuwéc dén 100 ml.

Cac mau tiéu chuén bao gébm 0,0, 1,0, 2,5, va 5,0 ug/l 1a phu hop. Cac mau tiéu chuan s dung
phai dwoc kiém tra cho tirng loai thiét bi.

7.4.2 Po cac mau tiéu chuan

S dung may quang phd hap thu nguyén tt 16 graphit (5.7) dé& do dd hap thu cia méi dung dich
tiéu chuan. Vé dé thi dé hap thu twong (rng dbi véi méi mau tiéu chuan cé nén phu hop theo néng

do dé co dwdng cong chuan cia thiét bi. Sau dé so sanh tryc tiép dd6 hap thu véi dwdng chuén.
Hiéu suat thiét bi phai dwoc kiém tra bang cach phan tich vat liéu chuan da dwgc chirng nhan.

CHU THICH 1 Khéng s dung céc loai nén khac dé xac dinh cadimi va cac théng sé thiét bi cho phép st
dung nhiét do hda tro thap.

CHU THICH 2 Cach khac la str dung cac chét phan tich tiéu chuan dé thém vao dung dich cudi cung.
7.4.3 Do dung dich thw

L&p lai quy trinh mé ta trong (7.4.2) dbi v&i dung dich thkr (7.2). St dung dd thj chuan (7.4.2) dé

xac dinh néng dé cadimi trong dung dich th.
7.4.4 Do dung dich trang

L&p lai quy trinh md ta trong (7.4.2) dbi v&i dung dich trang (7.3). St dung d6 thi chuén (7.4.2) dé

xac dinh néng dd cadimi trong dung dich tréng.
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8 Biéu thj két qua

8.1 Ham lwong tro

Tinh ham lwong tro, wa, trong mau than bang phan trdm khéi lwong, st dung phwong trinh:

o, = Me=Ma) 400
m, —m, )
trong do
m,  la khdi lwong chén nung tro hoa;
m, la khéi lwong chén nung tro héa cé than trwdce khi tro héa;
m; la khdi lwong chén nung tro héa cé than sau khi tro hoa.

8.2 Ham lwong cadimi

Tinh ham lwong cadimi, wcq, trong mau thr than bang ng/g, st dung cdng thirc:

Dy =a)A%x1OOO

trong do
ws  la ham lwong tro trong mau nhw da phan tich, tinh bang phan tram khdi lwong;
O la nébng dd cadimi trong dung dich tht, tinh bang miligam trén lit;
Db la nébng dd cadimi trong dung dich trdng, tinh bang miligam trén lit;
m la khéi lwgng mau da phan tich, tinh bang gam.

Két qua la gia tri trung binh cla cac phép xac dinh song song chinh xac dén 20 ng/g trén co s&

“phan tich”.

Két qua tinh toan trén co s& khac, xem TCVN 318 (1ISO 1170).
9 D6 chum

9.1 Gi¢&i han do lap lai

Két qua cua cac phép xac dinh song song, thwc hién tai cac thoi diém khac nhau, trong cung mot
phong thi nghiém, do cling mét nguoi thao tac, trén cung mét thiét bi, trén cac phan mau thi dai

dién 4y tlr cing mdt mau phan tich, khéng dwoc chénh nhau qua gia tri néu trong Bang 1.
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9.2 Sw chénh léch té&i han cua do tai lap

Gia tri trung binh cac két qua cla cac phép xac dinh song song, thwc hién trong tirng phong cla
hai phong thi nghiém khac nhau trén cac phan mau dai dién lay tlr cuing moét mau, sau buwéc cudi

cung chudn bi mau, khéng dwoc chénh nhau qua cac gia tri néu trong Bang 1.

Bang 1

Chénh léch I&n nhat cho phép giira cac két qua thu dwoc

(dwoc tinh theo cung ham lwong 4m)

Gi®i han do lap lai Sw chénh léch t&i han

cla do tai lap

Ham lwgng cadimi (ng/g) 0,16 wcy - 1 0,22 weyg + 3

10 Bao cao thir nghiém

B&o cdao thir nghiém gdm céc ndi dung sau:
a) nhan dang mau thi;

b) vién dan tiéu chuan nay;

c) ngay, thang tién hanh phép th;

d) két qua va phuong phap biéu thi két qua.

10
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Thw muc tai liéu tham khao

TCVN 2230 (ISO 565) Sang th&r nghiém — Lwai kim loai dan, tAm kim loai dét 16 va ludi dot 16

bang dién — Kich thwéc 16 danh nghia.
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