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ﬂ! ban Khoa 'hpc.ii Phucoag phap phan tich héa hoe

kf ihu;ii ¥hd nuwée Xac dinh' ham le¢gng crom

Cye Tieéu chuin Nhom B

_Tiéu chudin nay quy dinh phwong phap phan tich de xac
dinh ham lrong crom khi: - -
Ham lwong crom nhd hon 050/ {heo phu-cmg phap

S0 mau :
Ham hrO'ng crom lén hon 0,59 : theo phwong phap

chuin d¢ dién thé,

1. QUY BINH CHUNG

Theo TCYN 1811 — 70.
2. PHUONG PHAP SO MAU

2.1. Nguyén lic

Oxy hoa difenylacacbazit b#ng crom (VI) trong moi
trwdng axit-sunfurie va do cwong dd mau tim 46 cia hop
chai tao thanh.

S#t, niken, mangan va cac nguyén t khac can trér viée
xic dinh duge tach loai bing natri cachonat.
© - 2.2, Thi&t bi va hoa chit '

M4y so maw va cic phu ting kém theo.

Axit clohydric (d = 1,19);

Axit nitric (d = 1,40);

Axit sunfuric (d = 1,84);

Axit sunfuric (d = 1,84), dung dich pha 10ano (1:1) va
(1:4);

Kali pemanganat, dung dich 19;
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Natri cachonat khan, dung dich 209 ;

Ruou etylic nguyén chit; _

Difenylacacbazit, dung dich 195 : héa tan 1g difenyia-
eachazil trong 100 mi axeton tinh khi&t. Dung dich st dyng
khi méi pha;

Kali bicromal, cdch chuin bi nhw sau:

Dung dich' A: héa tan 0,2829¢ kali. bicromat mai két
tinh lai va lam khd & 1700C d&n khéi lwgng khong ddi vao
200 m! nuwéc. Chuydn dung dich vio binh dinh mire dung lich
1 lit, thém nwée d€n vach, lic k§. 1ml dung dich chu.i“
0,0001 g crom;

Dung- dlch B: 18y 100 m!¢ dunO‘ dich A cho Vo hmh dinh
mirc dung tich 1 Ht, thém nuwéc dcn vach, lac ky, 1mi dunﬂF
dich ¢hira 6,00001 ¢ crom.

2.3. Cach ti€n hanh

Cén 0,2¢ m3u vdo binh noén dung tlch 100 ml. Thém vao
a6 10 m! axit clohidric ; dun nong de hda tan min. Cin than
nio tirng giot axit ml.lc d€n khi nging sti bot; cho duw
2—3mi; dun ti€p d& dudi bite oxit. Lam lanh dunrr dich,
thém 5 ml axit sunfuric (1:1) bée hm dén xudt inén khoi
tmng ;
- Lam lanh dung dich, théem 235 — 30 ml nwée, dun nong
d¢ hoa tan mudi. Rol vao dung dich dang néng 2 — Sm[
dung dich kali pemanganat (clur_)g .dich kali pemangsanat d&
c‘lu'qc dun s6i trweere) tiép tue dun dén ling k&l .tda mangan
dioxyl. Pha lodng dung dich biing 40 — 50 ial nuée; cin than
thém tirng lugng nhd 30 ml dung dich .natri cachonat. Lam
lanh-k&t tia va dung dich v3i chuydn vao binh dinh mire
dung tich 230 mi, thém nuwde d€n vach, Ifc k§. Loc dung
dich qua hai 1&p gidy lm, dinh lugng chiy nhanh vao binh

khoé; bo phan dung dich loc ddu.

Liy 25 ml dung dich loc thu dwege {khi hiam {L_wj;ng crqm
tor 0,01 — 0,06%) hode 5 ml (ki ham Juwong erom tir’
0,06 — £,30 %) cho vao hinh dinh mive dungtich 190 mi. Thém
vao §6 3ml axit sunfuric (1 : 4); d8 ngadi. Thém b ml duog
cich dil'enylacaehazit, thém nude difn vach, ide k§. Sun )phut
ﬁn mat dd quang eta dung dich trobg covet cé chidu day

hich hop & ving truyén song 333 am (kinh mau luc). LEv
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dung dich thi nghiém trivg iam dung dich so sanh. Ham
higng crom {r om;, mau dwee tinh [heo phwong phap duona
chuin. :
2.4. Xay dwng duweng chudn

Cho vAo 6 binh dinh mnre dung tich 250 ! [An luot . 23
4;6:8;10; 12l dung dich tiéu chuiin B; twong ang voi
0,01; 0,02, 0,03; 0,04; 0,05 va 0,06 % crom khi lu‘crng can
“mwau id 0,29 va phiia dung dieh [&y ra la 25mi. Thém nudc
vio-cac binh dén vach, lic ddu.

T méi binh trén lay ra 23 ml va CIm}w sang 6 binb
dinh mure dung tich 100:ml. Thém vao méi binh 3ml axit
sunfuric (1 : =1), 5ml dung dich difenylacacbazit; lic déu;
thém nwrde dén vach - lad lac déu. Ti€p tyc tién hanh nhw da
trinh bay & phin 2.3. :

Chufin bi dung dich so sanb: cho vio binh dinh mie
dung tich 160 m! 25 — 30 mi nwoe, 3ml axit sunfuric (1:4);
5l dung dich difenylacachazit; thém nudce dén vach, lac
déu. Ti€p tuc ti€n hanh nhy phan 2.3,

Tit him lwgng crom va mat do guang twong ung vE
dudng chudn.

2 ") Cach tinh kLl qua _

Khi ham hwegng crom tir 0,01 — 0,06 95 (lugng can [ 0,2
g.mi phin dung dich 1dy ra la 25 ml) ham lwong crom trong
m&m tim theo dwdng chuimn,

Khi ham lwong crom tir 0,06 d&n 0,30 9% (lwong can la

0,2 gam, phin dung dich ldy ra 14 5mi) ldy ham wong crom
lim theo dwong chuiin réi nhén voi 5.

“ Khi ham lirgng crom trén 0,309 (lrgng can i20,1g, phcml _

durng chch lay ra fa 5 mi) 18y ham luong crom tim duoce theo
dwong chulin réi nhdn voi 10.

3. PHUONG PHAP CHUAN B DBIEN THE

ol N’omen téc

Oxy hoa crom (IIT) béng amoni pesunfal cé bac mtrat
lam xtc lic trong méi trudng axit dén erom (VI). Ch 28n d9
theo mudi Mo bing phuwong phap di¢n Lhe.

Vanadi (nén cu) trong man cling s€ bi oxy hoa va cling
tham gia trong qua tun 1 chulin do. Duug kali pemanganat

-
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khir vanadi vé hoa tri ban ddu va chuin d¢ la1 bing mudi
Mo. Tir hiéu s& thé tich mudi Mo ctia hai lan chuﬁn do tinb

ham lugng crom chira trong mau.
Mangan chira trong miu cling bi oxy hoa dén axit peman-

| ganic va bi phén huy bing natri clorua.

Vonfam cé trong miu s& can tré qua trinh xéc dinh, Do
d6 phai tién hanh tach loai vonfam truwdc khi llén hanb

chuiin do.

3.2. Thiét bi va hoa chil

May chuin do dién th€ gom phin chudn d¢ va phin do.

Hén hop axit d& hoa tan miu: gém 80-m! axit photpho-
ric (d = 1,70) vi 160 ml axit sunfuric (d = 1,84), thém nwoc
dén 11lit;

Axlt clohidric (d == 1,19) , dung dich pha loang (1:4);

. Axit sunfuric (d = 1,84), dung dich pha loding (1:4);

(1:100);

Axil nitoric (d = 1,40);

Axit flohidric, dung dich 409 ;

Bac nitrat, dung dich 0,5 %

Amoni pesunfat, dung dich 50% méi pha;

Natri clorua, dung dich 10 95 ;

Mangan sunfat, dung dich 2 % ;

Kali pemanganat, dung dich 2,5 % ;

Kali nitrit, dung dich 0,3 9% ;.

Ure;

Kali bicromat, dung dich chuin d¢ 0,1 N: hoa tan 4,9035 ¢
kali bicromat trong mdt lit nudc cit hai lan, lic déu ;-

Mugi Mo, dung dich chudn d¢ 0, N: hoa tan 4[}'g'mu5i
Mo tinh thé (NHg), SO,; FeS0,.6H;0 trong 400 m! nwéc; thém

. 50 ml axit sunfuric (d = 1,84); thém nué&ce dén vach 1éc k¥,

3.3. Cach tién hanh
3.3.1. Thép khong chira vonfam

LAy hrong ean man theo bing 1

S
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Bang 1
Ham lrong crom, % Luong cin min, g
Tk 0,11 &8n 3,00 2
» 601 — 12,00 0,5
» 12,01 — 24,00 0,25
) 24,01 s 30:00 0,2

Khi ham lu'g'ng crom vugt qua 30 94, 14y mét phan twong
Urng tir 500 m! dung dich pha tir 0,59 méu.

Hoa tan mu trong binh ndén dung tich 750m! bing
60 m! hdn hgp axit (khi lwong cén 16n hon 24, 14y lweng axit
twong wng 16n hon). Bun trén b&p cach cat d€n khi xudt hién
khéi trfing clia lwa huynh trioxit. Cin ‘than pha lodng dung
dich bing nuéc va oxy héa b&ng tung giol axit nitric
(d=1, 40) d&n khi nging sti bot. Pun ti€p d&n xuft hién
khoi trdng cha: axit sunfuric.

P¢ nguoi dung dich; thém nuéec dén thé tich khoang
200 m!; ti€p tuc dun s6i d& hoa tan hét mudi.

Néu trong dung-dich ¢6 cacbua khéng tan thi dem lgc,
thém vao phéu loc it bot gidly loc. Rira k&t tua 6 lin bing
nwée nong 60 — 70°C. Cidn va gifly loc sdy khé trong chén
bach kim va tro héa. Sau d6 thém viao chén 0,5 ml dung dich
axit sunfuric (1: 4) va 0,5 ml axit flohidric ; c6 d&n xu#t hién
khéi tring. Nung chdy cin trong chén véi khoang 3¢ kali
plI‘OSllﬂfal trén ngon lxra nhd.’ P& ngudi. Hda tan chit chiy
trong chén bing nuwée vao c8c dung tich 250! trén bép
cach cat. Trang 1ai chén b¥ng nuwéc néng. Lwong dung dich
nay gép chung véi phiin dung dich trong binh nén trén. Thém
va0 binh nén. 10 mi dung dich bac nitrat; 20 — 30 m{ amoni
pesunfat vA vai vién bi thdy tinh d& khi s6i tranh bén dung
dich ra ngoai. Pay binh bing mit kinh ddng hé va dun &
70°C d&n khi xuft hién mau tim ca kali pemanganat.

Truong hgp ham lwgng mangan trong miu qua it, khéng
da hién mau, thém vio dung dich 3ml dung dich mangan
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sunfat ; tiep tuc dun sol dé phin hiy amoni pesunfat (ct&n
khi ngirng sai bot khi). Sau d6 thém 5mi dung dich natri -
clorua d& khir axit pemanganic ; dun dung dich 3 phut d& dudi
khi clo. Néu Iuc nay dung dich van chwa cé mau vang (mau
cfia kali bicromat) thi thém 2 ~ 3 ml natri’ clorua; dun d&n
khi xuft hién mau vang va két tia tring cla bac clorua. L&y
ra, lam lanh dung dich dwéi voi nwéc chay.

Thém nirde vao dung dich dén the tich khodng 350—400:nl.
Chuy&n toan b¢ dung dich vao cbc a8 chuin &6 v&i mudi
Mo ; diém twong dwong xac dinh bing phuong phap diéo the.

‘Th3 tich mudi Mo tiéu tdn khi chudn d¢ twong itng voi tong

ham lrong crom va vanadi (n€u c6) chira trong miu (Vy).
Ti€n hanh xac dinh ham lweng vanadi nhw sau:

Thém vao dung dich dd chulin d¢ lin diu timg giot kali
pemanganat d&n khi ¢6 man tim nhat b&n viing ; cho duw 3.ml.
Khufy dung dich lién tuc trong 2 phul & 20°C- d& vanadi bi
oxy héa hoan toan. Khit kali pemanganat thira biing vai giot
kali nitrit d&n khi m#t mau. Kbl lwgng nitrit thira bing 24
uré, Khithé dién cuwe d& 8n dinh, tién hanh chuin d¢ bing
mudi Mo lan thi hai, Thé tich mudi Mo tién t6n twong tng
véi ham luwong vanadi chira trong méu (V2).

He s§ F — ty s8 gii’ra thé tich dung dich-'kaﬁ bicromat -

'0,1N va mudi Mo dwogce xac dinh theo phuong phap chuin do

dién th€ nhw sau:

L3y -n‘zét lwgng hén hop axit bing lwong da dung de hoa
tan mdu va tdng hwong thd tich' mudi Mo di. tiéu-tdn trong

" qua trinh chuin d¢ & phin 3.3.1. dem chuin ¢ lai bding dung

dich kali bicromat 0,1 N. Sau 4o, tinh F theo cong thirc sau:

Vg

F =
Vi

frong do :
'V, — th& tich -dung dich kali bicromat 0,1N tiéu i6n
trong qua trinh chulin d¢, tinh bing ml;

V, — thé tich dung dich muti Mo, linh bing m{.
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3.3.2. Thép chira vonfam

L&y lrgng can mau theo bang 1.-

Hoa tan m3u trong c8c dung tich 600l bing 80 ml axit
clohidric (1:4) & 90°C. Oxy hoa dung dich bing tirng giot
axit nitric (d = 1,40); dun séi 30 phut. K&t tha axit vonfamic
phan dwge ¢6 mau vang sach. Néu chwa sach, thém 1—-1,5m!
axit nitric (d = 1,40) va ti€p tuc dun sdi. Loc k&t tlia, cho lén

- gify loc mot it bot gidly loc. Rira k€t tia béing axit sunfuric
(1:100), virt bd k&t tlia va gidy loc.

_ Thém vao dung dich loc 60:n hén hop ‘'axit d& hoéa tan
miu, dun s6i d€n xudt hién khoi tring cua axit sunfuric ; tiép
tuc nhw da trinh bay & phin 3.3.1.

4. CACH TINH BET QUA

Ham lugng crom (Cr) trong mau tinh bing phin trim
(%), theo cdng thitc: -

_ (Vi — V2). F.0,1734

Lr
G

trong do:
Vy — th® tich Mu®i Mo tieu tdn khi chuin d¢ crom va
vanadi, tinh bing mi; '
V, — th& tich mudi Mo tiéu tdn khi chufin @ vanadi,
tinh bing mi; :
F — hésd ty 1¢;
‘G - lwgng can miu, tinh bing g.

5. XU* LY KET QUA

Chénh léch cho phép gifta cac k€t qui xéac dinh song
song khong dwoc lén hon gia tri chénh léch cho phép néu &
bang 2. N&u lon hen phai xac dinh lai K&t qua cudi cing la
trung binh cong ctia ba kit qui x4c dinh song song.

3. Gang
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l

2%

Bc}ng{ 2

Phuong phap

Ham Iuong crom,

o/
i0

I

Chénh léch cho
phép, %

(tuyét aoi)

Phuong phép Tir 0,01 — 0,05 0,003
40 miu — 0,05 — 0,10 0,005
— 0,10 — 0,30 {1,008

— 0,30 — 0,50 0,010

Phwong phap — 0,50 — 10 0,027
‘chuin dd — 1,0 — 20 0,033
dién thé — 2,0 — 3.0 0,044

' — 3,0 — 35,0 0,855

— 50 — 10,0 0.077

— 10,0 — 15,0 0,132

-~ 15,0 — 20,0 0,187

— 20,0 — 25,0 0,242

—~ 25,0 — 34,0 0,297

— 30,0 0,352
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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).
47 | éong 2 dung djch ohiy trong { dung dl,ch" chlly trong




