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L&i noi dau
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Phan bén —Xac dinh mangan téng sé bang phwong phap phé
hap thu nguyén tir ngon Iva

Fertilizers — Method for determination of total manganese by flame atomic absorption
spectromelry

1 Pham vi ap dung

Tiéu chudn nay ap dung dé xac dinh ham lugng mangan 16ng s trong cac loai phan bon bang phép do

phé hap thu nguyén tir ngen IFa.

2 Tailiéu vién dan

Cac 1ai liéu vién dan sau la ral can thiét cho vidc ap dung tiéu chudn nay. Doi voi cac tai liéu vién dan
ghi n&m cong bé thi ap dung phién ban duroc néu DI véi cdc tai lidu vién dan khong ghi nam cong bd

thi ap dung phién ban m&i nhat, bao gbm ca stra ddi, bd sung (néu cd).

TCVN 4851:1989 (ISO 3696:1987), Nude dung cho phong thi nghiém phén tich — Yéu céu ky thuat va
phuong phéap ther,

TCVN 5815:2001, Phan hén hop NPK — Phurong phap thir.

3 Nguyén tic

Chuyén hoa cac hop chat chira mangan trong mau phan bon vé dang jon hoa tan. Sau d6 xac
dinh ham legng mangan bdng phép do phd hép thy nguyén t& ngon Itra.

4 Thudc ther

Trong sudt qua trinh phan tich, triy khi ¢6 quy dinh khac chi dung cac thudc thir ¢o cdp tinh khiét
phan tich va tinh khiét phan tich quang phb. Str dung nuwdc khir ion hodc nudre cat tir thiét bj hoan
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toan bing thuy tinh, phi hgp véi loai 2 clia TCVN 4851 (ISO 3696) hodc nwére cb cap tinh khiét tron
dwong.

4.1 Axit clohydric (HC1), 37 %; khéi legng rieng d ~ 1,18 g/ml

Phai sir dyng axit clohydric ciing mé trong sudt qua trinh thir.

4.2 Axit nitric (HNO,), 65 %; khéi lugng riéng d ~ 1,42 g/ml

Phai sir.dung axit nitric cing mé trong sudt qué trinh thir.

4.3 Mangan (Mn), dang kim loai nguy&n chét (a6 tinh khiét téi thidu 14 99,5 %).

4.4 Dung djch cwémng thiy, hdn hep axit clohydric d3c va axit nitric déc tinh theo ty 1& thé tich (3 /1)
4.5 Dung djch axit clohydric, pha loang 1 /1 (V/V).

Thém 500 ml axit clohydric (4.1) vao binh dinh mirc c6 dung tich 1 000 ml da chira san 400 ml nwdg
cat, lam ngubi va thém nuée dén vach mire, lac déu.

4.6 Dung djch axit clohydric 10 %

Thém 236,4 ml axit clohydric d&c (4.1) vdo binh dinh mirc ¢b dung tich 1 000 ml d& chira s3n 500 m
nuwdc cat, lam ngudi va thém nudc dén vach miee, Iac déu.

4.7 Dung djch axit clohydric 1 %, pha loang {&r dung djch (4.6).
4.8 Axit sunfuric, 98% khéi lrgng riéng d ~ 1,84 g/ml

Phai st dung axit sunfuric cling mé trong subt qua trinh thir.

4.9 Dung djch axit sunfuric, pha loéng 1/9 (V/V)

Thém tir & 100 ml axit sunfuric (4.8) vao 700 ml nwdc cd sén trong coc chju nhiét, dong thoi khudy
nhe, d& ngudi, ddn dung dich vao binh dinh mirc cé dung tich 1 000 ml va djnh mirc dén vach, lac déu.

4.10 Axéton

4.11 Dung djch tiéu chudn mangan gbc twong ¢mg v&i néng 49 mangan 1 000 mg/l
4.11.1 Dung djch tiéu chudn mangan géc 1 000 mg/l c6 sin cua cac nha san xuét
4.11.2 Cach pha tir mangan kim loal

Lam sach mangan kim loai biing cach cho vao vai gam mangan di&n phan (d5 tinh khiét téi thidu 1a
99,5 %) vao coc thity tinh chju nhiét cé dung tich 250 ml d& chira s&n 150 ml axit sunfuric loang (4.9).
Khuay va d& cho mangan l&ng xubng trong vai phit. Gan rira vai lAn bang nudc, cudi cung rira bang
axétén (4.10). Gan axaton du, 13m khé kim loai trong 2 min & 105 °C va d& ngugi trong binh hat &m.
Can 1,0000 g mangan (4.3) da duoc lam sach chinh xac @én + 0,0001 g rdl hda tan bing 20 ml axit
clohydric (4.1) va 20 ml axit nitric (4.2) trong cdc thly tinh chju nhigt 250 ml cé day ndp. Sau do thém
100 ml nwéc. Dun sbi nhe dé&n bée khoi nito oxit, 1am ngudi, chuyén vao binh djnh mirc cd dung tich
1000 ml va thém nudée dén vach mire, l&c déu.

6



TCVN 9288 : 2012

4.12 Dung dich tiéu chuan mangan twrong trng vél ndng 9 mangan 50 mg/l

Dung pipet Iy 50,00 ml dung dich tiéu chudn mangan géc (4.11) cho vao binh djnh muc ¢ dung tich
1 000 ml. Thém 20 ml axit clohydric déc (4.5) va thém nuéc Gén vach mire, lc déu.

5 Thiét bj, dung cy

Sir dung cac thiét bj, dyng cy thdng thedng trong phong thi nghigém va cac thiét bj, dyng cy nhw sau:
5.1 Binh tam giac, cé dung tich 50; 100; 250 ml.

5.2 Binh djnh mtrc, ¢ dung tich 50; 100; 200; 500; 1 000 ml.

5.3 Pipet, co dung tich 1; 2; 5; 10 ml cé dd chinh xac + 0,01 ml va £ 0,1 ml.

5.4 Can phan tich, c¢6 @5 chinh xdc £ 0,001 g va £ 0,0001 g.

5.5 Dung cu phan hily, c6 thé sir dung bép phan hly dang théng thwéng hodc thiét bj phan hiy béng
16 vi song.

5.6 Coc chju nhigt, co dung tich 100; 250; 500 ml.

CHU THICH:

1) TAt ca cac binh thiy tinh phal duec 1am sach ¢in than tnrdce khi xac dinh nguyen 16 vét (co thé bing cach ngam
trong dung dich axit clohydric 5% (V/V) lrong it nhét 12 6 h, sau d6 xic r¥a blng nwdc va Irang Iai bing nudce cit trude khi
diing.

2 ) bé thuan lgi nén gilr riéng nhimg b thiy tinh cho nhimg phép xac dinh danh cho tigu chudn ndy nhdm gidm kha

nang bj nhidm bAn trong phang thi nghigm,
5.7 May quang phé hép thyu nguyén tir, phai droc trang bj dén catdt rdng hosc Gén phong dién
khong cwc phil hop v&i nguyén té mangan hay c6 thé dung dén phb lién tyc cé bién diéu (theo kién
nghj v& dén clia cac hang san xuat may), mot hé théng hiéu chinh nén, mét dau aét thich hgp véi ngon
Itra kh6ng khi /axétylen (van hanh theo hwdng dén clia nha san xuét).

6 Lay mau va chuan bj miu

6.1 Phan bén dang rin
LAy mAu va chuén bj m3u theo TCVN 5815: 2001
6.2 Phan bén dang léng

6.2.1 Dang dung dich: m3u |4y ban dau It nhét phai I&n hon 50 ml, tredc khi ldy m3u a8 tién hanh
phép thr, mau phai dugc lc ddu.

6.2.2 Dang méu 16ng sén sét : mAu lay ban dau it nhat phai Ién hon 200 g, treée khi 1Ay mau aé tién
hanh phép thir, mau phai duac trn déu, can miu bang dyng cy can mau wat.
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7 Céch tién hanh
7.1 Phén hdy miu
7.1.1 Véi cac miu phan bén dang ran

7.1.1.1 Can khodng 2,000 g mau bang cén (5.4) c4 G5 chinh xac + 0,001 g cho vao binh phan hl‘xj|
Thém 15 ml hén hop curong thiy (4.4) d& qua dém hodc ngam 4 h,

7.1.1.2 Bun sbi nhe & 120 °C trong 60 min, téng tir tir nhiét 4§ Ién khodng 200 °C va duy trl & nhigt d
46 trong 180 min.

7.1.1.3 Dé ngudi, thém 5 ml dung dich axit clohydric (4.6) lic cho tan. Chuyén toan by mau da ph
hiy sang binh djnh mirc 100 ml thém nuéc va dinh mire @én vach (V). Loc bd cdn trweére khi thyee hi
phép do.

7.1.2 Vé&i cac mau phan bén dang long
Dung pipet (5.1.3) 18y 2,00 ml m&u (6.2.1) ho#c can khoang 2,000 g miu (6.2.2) cho vao binh pha{
hdy. Thém 15 ml hdn hop cwrang thily (4.4), dun s6i nhe trong 1 h, tiép tuc thye hién nhur (7.1.1.3).
CHU THICH:

1) Phdi tién hanh dbng thési hal m3u tréing cing @iy kién phan hily véi m3u this.

2) Néu sl dung thiét bj 16 vi song a4 phan hiy m3u thi lugng can méu, lvgng axit phan hiy, nhidt 9 va thai giaf
phan hiy s& tuan thi theo khuyén céo cia nha s3n xuiL

3) V& mBu phan bén dang Idng, cin fién hanh can nhic lai thé tich 1y mau aé dua vao cong thirc finh ton,

7.2 Chuén bj cic dung djch tiéu chuin
Chuan bj c4c dung dich tiéu chun tuy theo khuyén cdo cla cac hang san xuAt.

Ding pipet (5.3) ldy 1,00; 2,00; 3,00; 4,00; 5,00 ml dung dich tiéu chudn mangan (4.12) cho vao mé
loat binh dinh mirc c6 dung tich 50 ml, thém dung dijch axit clohidric {4.7), trdn déu va djnh mirc c‘fén;
vach mirc. Cac dung dich nay twrong trng vé&i cac ndng dd mangan la 1,00; 2,00; 3,00; 4,00; 5,00 mg/l.
CHU THICH:

1) Silic s& lam gidm tin higu do clia mangan @& loal trir dnh hwéng ndy trong mét s8 1l lidu khuyén cdo dung
canxiclorua 2 % { CaClz) ldm chét phy gia.

2) Trong m&i dot xac dinh can chuln bj dung tisu chudn mangan (7.2) It nh&t 14 nam didm, bao trim trong khodng
xac dinh cla nguyén té. Cac dung dich tiéu chubn mdi cAn phai chudin b lgi It nht 14 hang thang.

3 ) MAu Béu chuln 84 kidm tra (mg véi khodng x4c dinh ciia nguyén 16 tly thudc vio khuyén cdo tng may.
7.3 Téi vu hoéa cac didu kién do
7.3.1 Chon k§ thuat do mau (do ngon Itra)

7.3.2 Dat cac diéu kign thich hop theo hwéng dan ciia nha san xuét (budc séng, khe do, cudng G0
dong dén, ty 1& khong khi/ axétylen).
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7.3.3 T&i wu hoa didu kién hut miu theo hudng dan clia nha san xuét.

7.3.4 Téi wu hoa chidqu cao dén ddt va nhirng diéu kién cla ngon Ilra. Sao cho do hap phy clia dung
dich ndm trong khodng 0,1 dén 0,9 abs (absorption), hoac dat gia trj hdp thy tiéu chudn cla tirng may
twong (rng véi ndng dd dung dich higu chudn ctia nha san xuét khuyén céo.

Vi DY : Vé&i may AAnalyst BOO cia hang PerkinElmer thi nong &9 hiéu chun clia mangan & budre séng 279,5 nm 13 2,50 maf
dat khoang 0,200 abs I3 thich hgp.

7.4 Lip dwong chuin

Lap @& thj xac dinh mangan theo phuwrong phap duéng chuén, khodng xac dinh cla phép do dugrc lap
theo khuyén céo clia may (g véi breére song da chon. D6 thi duwgce lap voi ndng d6 theo mg/l cla cic
dung dich tiéu chuén theo (7.2) trén tryc hoanh va nhirng gia tri hap thy twong (rng trén tryc tung.

7.5 Xac djnh miu ther
7.5.1 Do dung dich mau thir tréing ghi sé doc két qua trén may ( D).
7.5.2 Do dung dich mau thir ghi s& doc két qua mau thir phan bon trén may (Dn).
CHU THICH:
1) Sb doc clia céc dung dich & rén mdy dugc 1p lai it nhat ba lan,
2 ) Gira mbi tan do phai nra dng hit mAu dé tranh nhidm ban @én cac m3u thir.

3 ) Ndu ndng @ ciia cac mBu thir I¥m hon giéd han xéc dinh cda may thi cin phéi pha loang mau thi bang dung dich
axit clohydric (4.7).

4 ) Ndu nbng a6 ciia mBu thir nhd hon gidi han xac dinh ciia may thi can thiét phai x& Iy m&u bing cach lam gidu hodic
xac dinh bing phuong phap thém chuén.

§ ) Trong suét qua trinh do méu thir cén ludn luén kigm tra 8¢ hép phy cla mAu hidu chuln.

8 Tinh két qua
8.1 Ham Iong mangan trong mau phan bén throng pham duwgc tinh theo cdng thire sau:

(D, -D,)xFxV

Mn (mg/kg) = (1

Trong dé:

D, kétqua docua dung dich m3u thi¥ tring 63 pha lodng (7.5.1), tinh bang (mghl);
Dn kétqua docia dung dich mau thi phan bén da pha lo&ing (7.5.2), tinh bang (mg/);
V  thé tich dung dich m3u sau phan hy theo (7.1.1.3), tinh béng (ml);

m  khéi lrgng can mau (7.1.1.1) hodc khdi lgng teong tng theo (7.1.2), tinh bang (g);

F  hé sb pha lodng clia dung dich sau phan hiy.
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8.2 Ham lwgng mangan trong mau phan bén khd kiét dugc tinh theo cdng thirc sau:

Mn (mg/kg) =

(D, -D,)xFxV x k(@
m

Trong do:

D, kétquadocla dung dich miu thir tring da pha loang {7.5.1), tinh bing (mga/l);
Dn kétqua do cia dung dich mAu thir phan bén da pha lodng (7.5.2), tinh bing (mgh);
V  thé tich dung dich m3u sau phan hty theo (7.1.1.3), tinh bang (ml);

m  khéi lugng can mau (7.1.1.1) hodc khéi lvgng trong (g theo (7.1.2), tinh béng (g);
hé sb pha lodng cua dung dich sau phan hiy.
k  hé sé khd kigt .

9 Bao céo thir nghiém

B4o c4o thir nghiém phai bao gbm it nhét nhirng théng tin sau:
a) Vién dan tidu chuan nay;

b) B3c didém nhan dang my;

c) Két qua xac djnh mangan ;

d) Nhirng chitiét khéng quy dinh trong tiéu chuan nay hodac nhirng didu dwec coi la tly chon va cag
yéu tb co thé anh hudng dén két qua thir nghiem.




