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- ban Khoa hoc v . R
K§ thujt nhd nwde Phu-o-n? phap phan tich héa boc

- Xae dinh ham lv¢ng molipden
Cy¢ Titu chuln , Nhém B

Tiéu chuln nay quy dinh phwong phap phan tich, xac
dinh ham lwong molipden :

a) Tir 0,5 dén 69 theo phwong phap khdi lrong, cho
cdc loai thép khoéng chira vonfam ;
~ b) Tir 0,1 dén 69 theo phwong phap so mau, cho cac
loai thép chira vonfam. '

1. QUY BINH CHUNG

Theo TCYN 1811 — 76.

2, PHUONG PHAP KHOI LUQNG

2.1. Nguyén téc
Tach molipden khéi sit, niken, crom, titan va cac nguyen -
t8 khéc bing natri hydroxyt. Chuyén molipden vao dang k&t
tda chi molipdat hiing chi axetat va két thic bing phwong
phép khéi luong.
'2.2. Héa chit
Axit clohidric (d = 1,19), dung dich (1:1); (1:3);
Axit nitric (d = 1,40);
Axit sunfuric (d = 1,84), dung dich (1:100);
Axit flohidrie, dung dich 40%;
Natri hydroxyt, dung dich 109 va 20% ;
Amoni axetat, dung dich 509 ;
Chi axetat, dung dich 2% ;
Kali pirosunfat;
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Metyla do, dung dich 0,1%; pha lodng (1:1);
Natri sunfit, dung dich 209 ;

Amoni nitrat, dung dich 2,59%.

2.3. Cach ti€n hanh

LAy Iwgng can m&u theo nhw bang 1:.

Bang 1

© Ham lugog molipden, % - Lwong cin miuy, g
Tee 05 dea 2,0 ' 1,0
» 2,0 w40 0,5

» 1,9 » 6,0 + 0529

cho vao cée dung tick 250 — 300 ml; Thém 30 — 40 m{ axit
clohidrie (1:1); day cde bang miit kinh ddng hé; dun néng
d&n hoa tan miu. Sau 46 can thia thém tung giot axit nitric
dén khi dung dich ngirng sai bot; dun Li€p d& dudi nito oxit.
B2 nguodi dung dich. Thém 10l axit sunfuric (d =1,84) béc
hoi d8n xuit hi¢n khoi Lring cla luy huynh trioxit. D& ngudi.
Rita thanh c¢8c va mit kich ddng hd biing nuée, cé ti€p dén
‘xufit hién khoi triing. Lai lam lanh dung dich ; riva thanh c&e
~ va mit kink ddng hd bing nude. Thém 80 — 100 ml nwée va
dun ti€p d&n hoa tan mudi. Loc k&t tia axit silic qua gifly
loc dinh lwong chay nhanh. Rira k8t tia 2 — 3 13n biing axit
sunfuric (1:100) nwde ria gop chung. véi dung dich loe-va
gitt lai. Chuyen giv loc va k&l tda vao chén platm sdy, tro
“héa va nung & 900 — 1000°C. Thim wét k€t tia. trong chén
bing 2 — 3 giot nwoce; thém 2 —3ml axit sunfuric (1:4);
3 — 5 ml axit flohidric, ¢é ti€p d&n khi bdc khoi tring. Nung
chay ciin con lai véi 2 — 3 g kali pxroquntat Hoa tan hén hop
chdt chdy trong 20—30ml! axit clohidric (1:3). Gop chung

dung dich nhan dwgc véi dung dich loc thu duge & trém.

Néu thép chira vanadi, crom, thi thém vao dung dich 25m]
natri sunfit 2093, khufly déu. Trung hoa dung dich bing natri
hydroxyt 209 va khuiy déu dén khi bt ddu xuft hién k&l
lha cac hydroxyt kim loai. Dun nong dung dich-dén 80 —90.C.
Chuyén dung dich van binh dinh mwe dung tich 300 ml ¢
chira sin 100 m{ dung dich natri hydroxyt 209% da dun soi.
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Lam lanh binh dwoi voi nuéc chidy; thém nuge dén vach,
Hc d8u, d& ling 1 — 2 gio. Loc dung dich qua gidly loc dinh
lugng chiy nhanh vao binh dinh mitc dung tich 250 mi (b6

~ phin dung dich loc diu). Lay ra 250 mi dung dich loc, chuyén

vdo cdc dung tich 400 — 500 . Cho vao do 2 —3 giot mety-
la 45, thém axit clohidric (1:1) @&n khi chi thi chuy&n sang
mau d3, cho dw 2ml. Dun $6i dung dich 15 — 20 phit; thém
30 ml dung dich amoni axetat 509 ; 12 ml dung dich chi axetat
29 (khi ham lwong molipden dén 5mg) hoiic 25 mi (khi ham
lwgng molipden d&n 10 mg). Tiép tuc dun s6i 10 ~15 phtt;
dd Iing 12 gio' va loc qua hai 1op gidy loc dinh lwong chay.
cham. R&a k&t tia 8 — 10 13n b#ng amoni nitral. Chuy&n
gifly loc va két tda vio chén sir d& nung va cén truoec. S4y,

‘tro héa v nung & 450 — 500°C d€n khdi lwgng khong doi.

P® nguéi trong binh hiut dm, can. -

2.4. Cach tinh k& qua | _

Ham lwong molipden trong miu (Mo), tinh bing phin
trim (9%), theo cong thure:

{(Gy — G2) — (G3 — Gy)] . 0,2613

. 100,
G

Mo =

trong doé:

Gy — kh3i lwgng chén va két tha chi molipdal ctia mau
thi nghiém, tinh biing ¢; '

Gs — khdi luwgng chén ciia miu thi nghiém, tinh bing g;

Gy — khoi lwgng chén va két tha cha miu trdng, tinh
bing g; o ; .

G, — kh8i lirong chén clia m3u trang, tinh bing ¢;

G — lwong can miu, tinh bing g ;
0,2613 — hé sd chuydn tix chi molipdat sang molipden.

3. PHUONG;PHAP SO MAU

3.1. Nguyeén téc
Phuong phap dua trén co s molipden (V) tao phirc mau
voi amoni thioxianat. Khir molipden d&n hoa tri nim bing
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thiouré trong moéi trudng axit sunfuric cé xifc tic ddng.
Tach molipden khéi sét, crom, niken va céc nguyén t8 khac
bing natri hydroxyt; loai &nh huéng cha vonfam bing
amoni xitrat. ‘

3.2. Thiét bi va hoa chit

May so mau quang dién va cac phu ting kém theo.

Axit clohidric (d = 1,19), dung dich (1:1); (1:3);

Axit nitric (d = 1,40);

Axit sunfuric (d =1 84) dung dich {1:2); (1 100) ;

Axit flohidrie, dung dich 409% ;

Kali pirosunfat;

Natri hydroxyt, dung dich 209; va 1000 :

Boéung sunfat, dung dich 1% ;

Thioureé, ddng dich 5% ;

Amoni thioxianat, dung dich 509, mé&ipha;

Amoni xitrat, dung dich 3097 ;

Natri sunfit, dung dich 209] ;

Amoni axetat, dung dich 509 ;

C_hi axetat, dung dich 2% =

Amoni molipdat, dung dich tiéu chulin, chulin bi shw sau:
hoa tan 1,84 g amoni molipdat 48 dwrge két tinh tir dung dich
ruou khi dun néng. Sau khi lam lanh chuy®n dung dich vao
“binh dinh mire dung tich 1, thém nuée a&n vach, lac k§.1m!~

dung dich nay chira 0,001 g molipden.

3.3. Cach ti&n hanh |
Ly lwrong can man theo nhu bing 2:

Bing 2

Him lwong molipden, % Luong ¢3n mau, g

T 0,1 dén 0,8 _ 1.0
» 0,8 Y 6,0 0,5
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Cho vao cbe dung tich 250 — 3002 ; them 20 — 25 m! axil
clohidric (d = 1,19). iy cic bing mit kish déng ho; dun
nésig d€a hoa tan miu. Ciin thén thém tirng giot axit nitric
d&n khi dung dich ngirng sti bot; dun ti¥p d& dudi nito oxit.

D nguéi dung dich. Thém 10! axit sunfuric va cd-dén-
khi bSc khoi tring efia lwu huynh trioxit. B& ngnoi dung
dich; rira thanh cdc va mit kioh déng hd bang nuédc; co
tiép dén bhoc khoi tring. Lam lanh, réa thanh cdc va mit

" kinh. déng ho bing nudc; thém 80 —100ml nuée va dun

n6ng dén hoa tan mudi.

Loc k&t Lia axit silic gua hai gifly loc dinb lwong chay
nhanh. Bira k&t tha 2 — 3 Iin hiing axit sunfuric (1: 100), gép
chung nuwéc riva voi dung dich loe va gir lai. Chuyén gidy
loc va két tha vao chén platin, sliy, tro hoa va nung & 900—
1000°C. Sau d6 thim wot kdt tia bing 2 — 3 giot nuoc. Thém
2 — 3 il axit sunfuric pha lofing (1:4); 3 —5:n/ axit flohid-
ric, ¢o d€n xuft-hién khoi tring.

Nung chdy cin trong chén voi2 — 3¢ kali pirosunfat.
Héa tan chiit chiy trong 20 — 39 ml axit clohidric (1:3); gop
chung dung dich nay veéi dung dich loc thu dwoc & 'trén.

Truwéng hop trong miu -chtra vanadi, crom, thém vao

dung dich nhan dwoe 25 mi natri sunfit 209, khully déa

Trung hoa dung dich bing natri hydroxyt 20% dén kbi xufit
hi¢n két tlia cde hydroxit kim loai. Bun nong dung dich dén
80 — 90°C ; chuyén sang binh dinh mirc dung tich 500 mi ¢
chtra sin 100 m! dung dich nalri hydroxit 209 di dun soi;
lfc lién tue. Lam lanh binh, thém nwéc dén vach, d8 ling
két tua 1 — 2 gio, . " _
Lo¢ dung dich bing gifly loc dinh luong chay nhanh vao
bink dinh e dung tich 250 m! (b0 phin dung dich loc diu).
LAy méi lin 10 ml dung dich loc, cho vio ha hinh dinh mue
dung tich 100 ml. Thém vac mdi binh 10 ml dung dich amoni
xitral 3004 ; 30nl axit sunfuric (1:2); 2ml dong sunfat 1%
va 10 m! dusg dich thiours 3% ; 8¢ déu sau moi lin thém
thude thi, Sau 10 phat thén: *ml dung dich amoni thioxianal
500 vao hai troug s& bLa binh, e d8a (dung dich trong

v
: 1 ' . b " -t - 0w - 1 s .
Bioh ther ba ding tam dung dich so sanb). P¢ yén 10 phat,

-
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sau 46 thém nuwée d&n vach, lic k§. Do mat doé quang cla
dung dich trén may so mau véi kinh loc xanh ¢6 ving truyén
soéng 470 nm trong cuvet ¢6 do day thich hgp.

3.4. Xay dung duong chuin |

. 3.4.1. B8i vo6i mdu c6 ham lugng molipden tir 0,1 dén
0,8 %

Cho vao 9 c8c¢ dung tich 250 — 300 ml, mdi cBc 1 ¢ sittinh
khiét quang phd hodc thép cacbon thép khong chira molipden
va Tan lwot: 0,0; 1,0;2,0; 3,0;4,0;5,0;6,0;7,0;8,0ml dung
dich tigu chulin amoni molipdat, twong trng v6i 0,0;0,1;0,2>
0,3; 0,4; 0,5; 0,6;07; 0,8% molipden khi lwrong céan miun
" 1a lg. Tiép tuc tién hanh nhu da trinh bay & phén 3.3. Tw

ham luwong molipden va mat 4o quang twong trng vé duong -

chufin.

Ham Iwong molipden chu'a trong mAu tim.theo dwdng
“chuin. _

3,42, P8i voi miv c6 ham lrgng molipden tir 0,8 dén

1,5% '

Liv céac gia tri tim dwoc theo dudng chudn ddi véi ham
hrong tie 0,1 @&n 0,89 nhan véi hal.

3.4.3. D5i voi miu c6.ham lweng molipden tur 1,5 dén
- 6.0% .
Cho vao 8 c8c dung tich 250 — 300 ml, m&i cdc 0,59 st
tinh khi#t quang phd hodc thép cacbon thdp khéng chira
molipden va lin lwot: 0,05 8,0;12,0; 16,0;20,0; 24,0; 28,0;
%.‘_,() mi dung dich amonj molipdat, twong rag voi 1.6; 2,4;

:4,05:4,8;5,6; 6,49% molipden khi lucmg can miu 1a 0,3 g.
Taep tuc ti€n hanh nhw di trinh bay & phin 3.3. T ham
lrong molipden va mat do quang twong g vé dudng chudn.

4. XU LY RET QUA

_ Chénh léch gifta cie k&t qui xac dinh song song khong
dwoe ton hea gia tri chénh léeh cho phép néu & bang 3. Néu

1
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Ién hon phai xde dinh lai. K&t qua cudi cung la trung binh
cong ciia ba k&t qua xdc dinh song song,

Bang 3

Ham Iwopg molipden, %

Chénlt Iech cho phép, %
(tuyst ddi) a

T 0,1 dén 0,25
. » 0!25 n 0,50

» 050 » 1,00
» 1,00 » 2,00
" 2,00 » 5!0{] ;
» - 5,00 » . 607

0,02
0.03
0,05
0,06
0,08
0,10

)

¥
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5 | dong 4 At | Axit sunfuric (d=1,84) (bddi)
8 | doog 17 Axit niforle Axif; nitric
26 | doog U1 Xiriconir xtﬁ#oni
33 | dong 20 dl boo hef. b8c ho).
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