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LOI NOI PAU

Hoa hoc phan tich 12 nganh khoa hoc vé phuong phap gitp nghién ctru cac hiéu ung va
chuyén hoa héa hoc, nghién ctru cac hop chat va vat lidu méi, gitp cac nha ky thuat nhiing
chi din dé diéu khién va tu dong hoa cac qua trinh cong nghé; gitp cac nha kinh t& va quan
1y nhitng co s& dé danh gia chat luong san pham va hoach dinh ké hoach phat trién.

Hoa hoc phan tich 14 nganh khoa hoc ing dung tong hop céc thanh tyu clia cac nganh
khoa hoc khac ¢6 lién quan nhu: hoéa hoc, vat 1y, toan tin, sinh hoc, y hoc, moi truong, vil try,
dia chét, dia ly... Pay la nganh c6 su tich hop cao cua nhiéu nganh khoa hoc ty nhién nham
dem lai 1oi ich tdi da cho khoa hoc, doi séng va su phat trién cua con nguoi. Bén canh viéc
nghién ctru phén tich dinh tinh va phan tich dinh lugng cic nguyén t6 va hop chat, ngy nay
phan tich ciu tric cling thuéc nganh phan tich.

Trong tai liéu ndy ching toi trinh bay cac bai thi nghiém phén tich dinh luong cac chat
v6 co ap dung phuong phap phan tich hoa hoc va phuwong phap phan tich héa 1y tuong dbi
don gian c6 tinh chat gido khoa gitip sinh vién budc dau 1am quen véi cong tic phan tich hoa
hoc. Tai liéu ciing budc dau cung cdp mot sb phuong phap phan tich cdu triic don gian bang
phép do quang ving tir ngoai va nhin thdy nham gitp sinh vién budc dau co khai niém cho
cong tac nghién ciru khoa hoc sau nay.

Xu huéng phat trién ctia hda hoc phén tich trong nhitng nam sap t6i d6 la:

- Nghién ctru co ban vé phan tich cu tric (phuong phap nhidu xa tia X; nhidu xa
noton; cong huong tir hat nhan; do quang viing héng ngoai, nhin thiy, tir ngoai;
ph6 Raman; khéi phd; quang phé dién tir...)

- Nghién ciru co ban vé phan tich va nguyén t6 dic biét 1a phan tich hdn hop cac
chat hitu co, phat hién nguyén té ¢ dang vét, siéu vét ap dung cac k¥ thuat sic ky
hién dai.

- Nghién ctru co ban vé phan tich qua trinh phuc vu su nghiép cong nghiép hoa va
hién dai hoa dat nudc. ap dung cong nghé tu dong hoa va tin hoc hoa vao cong
tac phén tich san xuat.

- Pao tao nhan luc phu hop véi muc tiéu phat trién cta x3 hoi.

- Xay dung cac phong phan tich hién dai, uy tin.



NHUNG PIEU CAN BIET KHI TIEN HANH PHAN TiCH PINH LUQNG

I. Chuén bi thi nghi¢m
Mot thi nghiém phén tich dinh lugng thuong bao gém nhiéu giai doan. Néu moi giai
doan thi nghiém déu duoc tién hanh can than, dung nguyén tic thi két qua cubi cing méi c6
thé chinh xac.
Boi vay sinh vién phai chuan bi that ky trudce khi 1am thi nghiém:
- Nim ving co sé Iy thuyét cia thi nghiém, hiéu thiu ddo ¥ nghia cua timg thao
tac thi nghi¢m.
- Nim virng cach st dung cac dung cu thi nghi€ém, cach pha ché, chuén bi céc
hoéa chat can thiét.
- Trinh ty thi nghiém.
- Cach ghi chép va tinh toan két qua thi nghiém.
Pé gitip sinh vién chuan bi tét, cudi mdi bai thi nghiém déu c6 ciu hoi va bai tap. Sinh
vién can hoan thanh diy du cac phan nay trudc mdi bai thi nghiém.
I1. Tién hanh thi nghiém
Mubn tién hanh thi nghiém c6 két qua tdt trong thoi gian dinh sin, khong lang phi hoa
chit, 1am hu hong dung cu, thiét bi, sinh vién can cht ¥ mot sd qui tic sau:
1. Sdp xép ché lam vigc
Chd 1am viéc phai sach s&, kho rdo, cadc dung cu phai bd tri thudn tién cho viéc sir
dung, tranh x4y ra va cham, d6 vd..
2. Chudn bi dung cu, thiét bi
Cac dung cu thuy tinh, str... phai bdo dam sach s€ trude khi dung, can kiém tra dung
cu thiét bi trudc khi dung va ban giao diy du cho phong thi nghiém sau khi hoan thanh thi
nghiém.
3. Ghi chép
Moi hién tuong, sb lidu trong khi thi nghiém déu phai ghi vao s thi nghiém, khong ghi

vao manh gidy roi hodc ghi 1én ban.

Trudc va trong khi lam thi nghi¢m néu con di€u gi chua nam viing

sinh vién phai hoi thdy, c6 gido huéng dan.



GIOI THIEU MQT SO DUNG CU, THIET BI CO BAN
KHI LAM THi NGHIEM PHAN TiCH PINH LUQNG

I. Dung cu thuy tinh
C6 nhiéu loai dung cu bang thiy tinh duoc st dung khi tién hanh phan tich dinh luong.

V& co ban c6 thé chia thanh ba loai sau:
Loai dung dé dung, bdo quan, chtra nhu binh, chai, lo...
Loai dung dé dun néng nhu cdc ¢6 mo, binh nén hay binh tam giéc...

Loai ding dé do nhu binh dinh muc, éng dong, buret, pipet...
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Hinh 1: Mt s6 loai dung cu thiiy tinh thwong diing trong phan tich dinh lwong

Néi chung céc dung cu thity tinh déu dé bi kiém an mon, bi HF pha hay. Pic biét dung
cu thuy tinh déu d& bi v& khi va cham, danh roi, dan no dot ngot.

Luu y réng chi dugc dun nong cac dung cu thuy tinh chiu nhi¢t. Khong dugc dun dung
dich bang cac binh dinh muc hoic trong cac chai lo thong thuong ding dé dung.



IL. Dung cu bing st

Bat st, coc st, chén sui... déu 1a loai dung
cu chiu duoc nhiét d6 twong ddi cao, co thé chiu
dugc nhigt do t6i 1000°C, bén véi céc axit vo co,
bén co hoc tot. Tuy nhién chung chiu kiém kém

va khong thé st dung dé thuc hién cac phan Gmg

kiém chay.

Hinh 2: Chén nung bang si

II1. Dung cu bach kim

Bat, chén, dién cuc bach kim la nhiing vat dung dat tién, chung chiju dugc nhiét d6 rat
cao (bach kim noéng chay & 1770°C), bén vdi cac loai axit vo co (ké ca HF). Tuy nhién bach
kim ciing bi cudng thiy pha hiy vi vy tuyét d6i khong duoc hoa tan mau biang cudng thiy
khi st dung dung cu bach kim.

Dic biét bach kim dé tao hop kim véi Pb, Sb, As, Bi, Sn, Ag, Au, C... vi vay khong
nung cac chét nay trong bat, chén bach kim va tranh nung dung cu bach kim trén ngon Itra c6
khoi (C). Khong thuc hién phan tng kiém chay cé chat oxy hoa vi khi d6 Pt s& bi hoa tan
lam hong chén.

IV. L6 nung

C6 nhiéu loai 16 nung dugc sir dung trong phong thi nghiém héa phan tich, dya theo

nhiét do toi da ma chung co thé dat duoc nguoi ta chia lam ba loai 10 sau:

1. Loai 10 nung c6 thé dat 800°C —
1000°C: loai nay thudng ding soi d6t Niken-
Crom quén xung quanh mot hop lam bang vat
liéu chiu lra. B¢ diéu chinh nhiét d6 ngudi ta
su dung cdp nhiét dién ndi véi cac role va bd
ngudn cung cap dién ap

2. Loai 16 nung c6 thé dat 1100°C —

1200°C: loai nay dung soi d6t 1a mot hop kim

dic biét, c6 thé chiu nhiét 46 cao hon (vi du

nhu Tantan), cac s¢gi dot dugc sdap x€p sao

cho gan vat nung nhat cé the. Hinh 3: Lo nung

3. Loai 16 nung c6 thé dat 1350°C — 1400°C: loai nay khong dung sgi ddt thong thudng
ma phai dung céc thanh ddt 1a vat lidu cta hop chét silic, d6 1a thanh cacbuasilic. Vat nung

duoc dat vao 6ng hinh tru dat gitra cac thanh cacbuasilic.
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V. Cén phan tich va nhirg luu y khi sir dung cin
1. Can phdn tich
Can 1a thiét bi thuong xuyén phai ding trong cic phong thi nghiém héa phan tich. D¢ 1a

thiét bi chinh xéc, dit tién va dé héng. Co hai loai can chinh do 1a can k¥ thuat va can phan tich.

\

= = o=

Hinh 4: Can ky thudt va cdan phdn tich dién tir hién s6

Can k¥ thuat: dung cho phép can kém chinh x4c, c6 thé can so bo trude khi can phan
tich; can cac vat, hoa chét c6 hoi am khong can sdy dé sau d6 xac dinh lai ndng d6 bang cac
chat chuén. Sai sb ctia phép can nay tir 0,01 dén 0,1 gam.

Can phan tich thudong can cac vat co khéi lwong can t6i da khong qua 200 gam, c6 do
chinh xéc t¢i 1074 - 107 gam, bao gém hai loai chinh 1a can co hoc va can dién tir.

Can co hoc ngay nay it dugc s dung trong cac phong thi nghiém, nguyén ly hoat
dong cua can don gian 1a ding qua cin va don cin dé do khéi luong cua vét can. Quang
can va don can duoc d& bang cac ludi dao hop kim chiu mai mon tét. Can Mettler co ciu
tao gém hai ludi dao can (hinh 5), mot ludi dung dé treo quang can, ludi dao con lai dung
dé nang don can & vi tri can bang. Khi dua vét vao cin ta phai ldy b6t qua can ra véi khoi
luong twong ung dé giir cho don can vé lai vi tri can bang ban dau.

Lued dao 1 treo
dia cén va qua cén

Y
_ d% don cén Thang quang hoc
Céc qua cin duoc lay
ra ldhi dhea vit cin vio

1=

Pria cén

Hinh 5: Can ky thudt va so dé lam viéc ciia cdn Mettler
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Ngay nay can dién tir ra doi st dung k¥ thuat s6 va hién thi bang man hinh tinh thé
1ong nén da giam bét duoc rat nhiéu thao tac cho nguoi phan tich. Nguyén 1y hoat dong cia
can dién ttr 1a vat can kéo dia can xudng vé6i luc F = m.g voi m 1a khéi lugng cia vt cén; g
1a gia toc trong trudng. Can dién tir s& ding mot luc phan hoi dién tir dé kéo dia can vé vj tri
ban dau cua nd. Khi dit vat can vao dia cin, do khdi luong ciia vat can kéo dia can xudng,
diéu do s& duogc detector phat hi¢n va gui tin hi¢u dén bo chinh dong, dong phan hdi duoc
sinh ra dua t61 dong co trg. Dong dién can thiét dé sinh ra luc phan hoi ty 1€ voi khéi luong

cua vat va duoc hién thi trén man hinh hién so.

Detector ime doi

—

Nguon

Y
Tin hi¢u

Khuéch dai
v diéu khien

bPong co tro

Dong chinh xac

Hinh 6: Can dién tir va nguyén ly hoat dong

2. Nhitng luu y khi sir dung cdn
- Trudc khi can phai kiém tra d6 thing bang cua can qua bot nude cua bd phan diéu
chinh thing bang, bot nudc phai ndm & giita vong tron gidi han.
- Khi can phai ddi dién véi can, moi thao tac phai nhe nhang tranh va dap.
- Nguén dién cép cho can phai ding, bat cong tac nguén, doi cho can d6n dinh, man
hinh hién thi chi “0,0000 g”.
- Khong duoc cho vat qua khdi lwong giéi han cia can (khoi lwong nay dwoc ghi trén
ting logi cdn cu thé).
- Dat vat can ¢ chinh giira dia can.
- Chi can vat ¢ nhiét do bang nhiét d6 xung quanh khong gian cta can vi vay doi véi
nhimng vat l1ay ¢ 10 nung, tu sdy... ra nhat thiét phai dit vao binh hat am t&i nhiét do
phong rdi méi duge can.
- Trong thoi gian can céc cua tu can phai dong kin.
- Trong bat ky truong hop nao ciing khong dit truc tiép hoa chat 1én dia can (phai
dung trong cac cdc can, thuyén can hodc gidy can phu hop). Khi can céc chit dé bay
hoi phai dung trong binh c6 nut kin.

- Can xong phai tat can, rut ngudn va v¢ sinh sach s€ can.
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XU LY THONG KE CAC SO LIEU THU'C NGHIEM

Ngay ca nhitng quan sat chinh xac ciing c6 thé dan dén nhimg két luan khong chinh
xéac néu cac su kién thi nghiém dugc xur Iy khong dung. Vi vay viéc xir 1y cac két qua thuc
nghiém 1a mét giai doan quan trong khi thyc hién cong viéc thi nghiém va nghién ctru. Co so
va cac thuat ngit ciia cong viéc dua trén nhimg 1y thuyét vé xac suit va thong ké toan, dudi
day chi trinh bay nodi dung ctia phuong phap nay dudi dang cac vi du cu thé dé sinh vién co
thé ap dung ngay khi xir Iy cac s6 liéu thi nghiém.

Vi du 1: Xéac dinh axit phophoric bang phuong phap thé tich duwa trén viéc chuéan axit
phophoric bang dung dich chuan NaOH khi c6 mit chat chi thi metyl da cam. Lugng NaOH
tiéu ton sau 7 1an lam thi nghiém duogc ghi lai nhu sau:

x1=7,75ml; x,=7,70ml; x5=7,78ml; x4=7,75ml; x5=7,76ml; xs=7,05ml; x;=7,70ml

Ta tinh céc dac trung.

— Ky vong mau:

L 7,75+7,07+7,78+7,75+7,76+7,05+7,70
D> x = - =7,64ml
i=1

néu sir dung chuong trinh Microsoft Excell ta ding ham AVERAGE (X)

— Phuong sai mau di€u chinh

- 1
xX=—
n

e :%Z(xi —x)? =(0,2625)°
n—1,4

— Do léch chuan S” =0,2625
néu str dung chuong trinh Microsoft Excell ta dung ham STDEV (X)

Lap bang

a V (NaOH) ml (x; — ;) (x; — )_c)2

1 7,75 0,1086 0,011788
2 7,70 0,0586 0,003431
3 7,78 0,1386 0,019202
4 7,75 0,1086 0,011788
5 7,76 0,1186 0,014059
6 7,05 -0,5914 0,349788
7 7,70 0,0586 0,003431

Ta nhén théy & két qua do a 6, gid tri tuyét ddi cua do léch so véi gia tri trung binh
vugt qua 2.87(0,5914 > 0,2625 . 2 = 0,5250) nén két qua nay phai loai bd.
Nhu vay voi s6 1an do n=6 ta c6 duoc cac két qua sau:

{7,75ml; 7,70ml; 7,78ml; 7,75ml; 7,76ml; 7,05ml; 7,70ml}
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Str dung chuong trinh Excell dé tinh

Dac trung Lénh trong Excell | Két qua
Ky vong (x) =AVERAGE (X) 7,74
D6 1éch chuén (S)) =STDEV (X) 0,0329
Phan vi voi d0 tin cay 95% (toes.s) | =TINV (0,05; 5) 2,5706

£ £

, o . S - S
ap dung cong thuc: x—la—<m<x+taﬁ

Jn

ta tim dugc khoang tin cdy cua gia tri trung binh véi do tin cay 95% 1a 7,74 + 0,035m!
NaOH.

Néu do tin cay 1a 98% thi khoang tin cdy cua gia tri trung binh sé& 1a 7,74 + 0,045ml
NaOH. Nhu vay néu ting do tin cdy, khoang tin ciy ciing 16n theo, vi vdy trong thuc hanh
nguoi ta khong chon d¢ tin cdy qué can 1.

Vi du 2: Tién hanh phan tich song song domomit dé xac dinh %CaO trong dé, ngudi ta
thu dugc mot s két qua phan tich sau:

x1=29,22%; x,=28,82%; x3=28,94%; x4=29,02%; x5=29,56%; x6=29,22%; x7=29,78%

Lap bang:

a % CaO (x, —x) (x, —x)°

1 29,22 -0,002857143 0,000008163
2 28,82 -0,402857143 0,162293878
3 28,94 -0,282857143 0,080008163
4 29,02 -0,202857143 0,041151020
5 29,56 0,337142857 0,113665306
6 29,22 -0,002857143 0,000008163
7 29,78 0,557142857 0,310408163

Ky vong: x = 29,22%

Do léch chuan S” = 0,3434

Phan vi to os. 6 = 2,4469

Nhu vy v6i xac suit 95% c6 thé noéi ham lugng %CaO trong mau nam trong giGi han

29,22% + 0,34 nghia la bang 28,88 — 29,56%.
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PHAN 1: CAC PHUONG PHAP PHAN TiCH HOA HQC

, _ CHUONGI
PHAN TiCH BANG PHUONG PHAP TRONG LUQNG

Phuong phép phan tich trong luong 1a phuong phap phan tich dinh lugng hoa hoc dua
vao viéc can khdi luong san phdm duoc tach ra bang phan tng két tia dé tim dwoc ham

lwong cua chit can phan tich hay can dinh luong.

Pay 1a phuong phap c6 d6 chinh xac cao nhét trong cac phuong phap phan tich hoa
hoc (sai s6 nho hon 0,1% néu ham luong 16n hon 1%). C6 pham vi ung dung rong rii; xac
dinh dugc nhiéu chit, nhidu nguyén t6 nhung phwong phap nay doi hoi thoi gian tién hanh
phan tich 1au (vai gio cho t6i ca budi).

Néi chung mot quy trinh phan tich thuong dugc tién hanh qua cac giai doan:

- Ché héa mau phan tich, dwa mau vao dang dung dich.
- Tao két tiia: thuc hién phan Gng tao ra két taa.

- Téach két tua ra khoi dung dich (gan, lgc, ly tam...).

- Lam sach két tua.

- Séy, nung, can két taa thu duoc.

Trong phan tich trong lwong nguoi ta loc két tiia bang gidy loc khong tan. Gidy loc
khong tan 1a loai gidy loc khi dbt chay, khéi lugng con lai tir 3.10° — 8.107g tro (tiy theo
timg loai). Thuc té khdi luong nay khong anh huong téi két qua phan tich (d6 chinh xac cta
can phan tich 1a 0,0001g).

Giéy loc bang xanh 1a loai giéy loc min, do Xép nhé nht, dung dé loc cac két taa tinh
thé nho nhu BaSO4, PbSOs... Gidy loc bing tring, biang vang 1a loai gidy loc c6 d6 xbp trung
binh, dung dé loc cac két ta hydroxit kim loai. Gidy loc bang do 1a loai gidy loc c6 do xdp
16n nhét, dung dé loc céc két tua tinh thé 16n.

Thao tac gap gidy loc va k¥ thuat loc trong phan tich dinh lugng duge mo ta qua cac
hinh 7 va 8.

Trong chuong nay trinh bay hai bai thi nghiém réat co ban trong phan tich trong luong
d6 1a: xac dinh sunfat (két tia tinh thé), xac dinh sat (két ta v dinh hinh) va mot bai thi

nghiém co tinh tng dung cao phu hop véi yéu cau san xuat.
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()
(d)

Hinh 7: Thao tic gip gidy loc trong phén tich trong lwong

Hinh 8: Ky thudt loc gan dung dich trong phdn tich trong lwong

Hinh 9: Ky thudt rira két tiia trén gidy loc
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Bai 1
XAC PINH SO,* (SUNFAT) THEO PHUONG PHAP KHOI LUGNG

I. Co sé phuong phap

SO?" dugc két tiia boi ion Ba> theo phan tmg:

SO; + Ba® —— BaSO,

loc, rira két tia, siy kho va nung t6i khéi lugng khong d6i. Tir khéi lugng BaSOy suy
ra luong SO;”

Phuong phap nay thuong duge ding dé xac dinh luu huynh trong tit ca cac trudng hop
khi lwu huynh c6 thé bang cach nay hay cach khac oxi hoa thanh ion SO,*

II. Cach xac dinh

1. Piéu kién thi nghi¢m

- Luong mau can lay: BaSOy 1a két tia tinh thé nén theo kinh nghiém thyc té can lay
lugng mau sao cho lugng BaSO, vao khoang 0,5g.

- Tién hanh thi nghiém theo dung nhing diéu kién di biét vé sy tao thanh két taa tinh
thé: dung dich mau va thudc thir lodng, nong, toc d6 thém thude thir cham, dung dich ¢o tinh
axit (pH = 2).

- Cén tach cac ion can tro: SiO32_, WO42_, SnO32_ (vico thé tao Kkét tha: H>S10;, HyWO,,
H,Sn03), cling can tach hoidc che cac ion dé cong két nhu Fe3+, A13+, Cl', MnOy .

- Khi nung, BaSOy c6 thé bj khir mot phan bai C cua gidy loc:

BaSOs + 2C = BaS + 2CO;t
Néu c6 du khong khi thi Bas lai bj oxi hoa thanh BaSOy.
Nhu vay, nung dén khéi luong khong dbi thi khong con BasS:
BaS + 20, = BaSO,

2. Cdch tién hanh

Liy chinh x4c 10,00m! dich chira SO4* cho vao cdc cd mo loai 250ml, pha thém nudc cit dén
150ml, thém vao dung dich khoang 2ml HCI 2N va khoang 2m/ axit picric 1%, sau d6 dun dung
dich dén gan sbi. Lay khoang 6m! dung dich BaCl, 5% cho vao cbc c¢6 mo loai 100ml, pha
lodng bang nudc cat dén 50m! va dun dung dich dén gan soi.

ROt tir tir dung dich BaCl, vao dung dich chira SO,>, khudy lién tuc. Khi di rot gan
hét, kiém tra xem SO,* d3 két tua hét chua. Mudn vdy, dé ling két tua, nho thém vai giot
dung dich BaCl, theo thanh céc, néu khong thiy dung dich van duc nita thi tirc 12 su két tia
da hoan toan.

Pun cach thiy cdc dung két tna khoang 1 gio, sau do6 1ay ra dé ngudi loc qua gidy loc
day (bang xanh). Céc thao tac gap gidy loc dé thu két tia dugc mo ta & hinh 7.

Rira két tiia 3~4 1an, mdi lan dung 20~30m! nude cit.
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Cach 1am nhv sau: trweée hét gan dung dich
qua gidy loc, d6 nwéc vao coc cé két tiia khudy déu
nhe nhang, dé¢ ling két tia réi lai gan dung dich
qua gidy loc (thao tac gan dung dich phai rét qua
diia thiy tinh dwgec mo ta ¢ hinh 10). Lap lai thao

tac nay nhiéu 1in t6i khi hiu nhw hét ion CI™. Cubi

cing chuyén toan bd két tia lén trén gidy loc.
Ding tirng miéng gidy loc nhé dim nat va vét hét

cac két tia trong cdc cho 1én gidy loc trén phéu. ,
g g1y 16 P Hinh 10: Thao tic gan lpc két tiia

Tiép tuc ding nudc cit rira két tia trén gidy loc cho dén khi kiém tra thdy trong nudc
rira khong con CI™ thi thoi (dung dung dich AgNO; dé thir).

Dé cho gidy loc rao nude, cho ca gidy loc va két tua vao chén sir dd nung va can trude
ghi khéi lugng my.

Say chén nung trén bép dién va cho gidy loc chay tir tir thanh than (khong duogc dé boc
chay thanh ngon Iira, vi két tia s& ban ra ngoai). Pua chén vao 16 nung, nung & nhiét do
800°C trong 20~25phiit. Sau d6 14y chén nung ra, cho vao binh hit 4m, dé ngudi rdi can.

Lai cho chén nung vao 10, nung thém 10~15phiit va lap lai thao tac trén cho dén khi
thdy khbi luong can khong thay doi thi két thiic thi nghiém ghi khéi luong m;.

96
233,33

Tinh khoi luong SO} : m, = (m, —m,)

Tinh ham lugng SO; /lit.
IIL. Hoa chét va dung cu can thiét
- Dung dich phan tich (H,SO,).
- Dung dich BaCl, 5%.
- Dung dich HCI 2N, axit picric 1%.
Dung dich thudc thir AgNO:;.
- Cbc ¢6 mo 100ml, 250ml, phéu loc, pipet, dng dong, gidy loc biang xanh...

Cau héi va bai tap
1) Giai thich cac diéu kién trong thi nghiém trén.
2) Tai sao phai két tia BaSO4 khi c6 mat HC1?
3) Phan tng gi xdy ra d6i voi BaSO, khi tro hoa gidy loc? Tai sao phai nung két tia
dén khdi luong khong d6i?
4) Tinh $b gam H,SOy4 trong 1/it dung dich néu dung BaCl, dé két tua BaSO, ta thu

dugc BaSO, co khéi lugng 0,2126g.
(D.S: 0,089gam)
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Bai 2
XAC PINH SAT THEO PHUONG PHAP KHOI LUONG

I. Co sé ciia phwong phap
Két tha Fe’* bang NH4OH theo phan tng:
Fe’* + 3NH,OH = Fe(OH); | + 3NH4
Khi nung, Fe(OH); chuyén thanh Fe,O;
2Fe(OH); = Fe,O3 + 3H,0
Tir lwong can Fe,05 suy ra duoc luong sit.
(Thi nghiém nay c6 tinh gido khoa, thuc té ngueoi ta hay ding phwong phdp thé tich).
II. Cach xac dinh
1. Piéu kién thi nghi¢m
- Fe(OH); 12 mot két taa vo dinh hinh dién hinh, rat dé bi bién thanh dung dich keo. Dé
tranh hién twong nay, phai tién hanh két tua theo ding nhimg diéu kién t6i wu khi tao két tia
v6 dinh hinh: dung dich phan tich va thudc thir twong d6i dic, tién hanh phan ung trong dung
dich néng c6 thém chat dién ly lam dong tu (NH4NO3), két tiia xong pha lodng va loc ngay,
rira két tha bang nudc co pha thém chit dién ly manh.
- Dung dich mudi Fe(IIT) d& bj thity phan, khi dun nong su thity phan x4y ra cang manh:
FeCl; + 2H,O < Fe(OH),Cl + 2HCI
Fe(OH),Cl + H,O < Fe(OH); + HCI
Két tia do phan tmg thity phan tao ra & dang nhdy, bam chit vao coc rat kho loc, rira
sach. Boi vay phai ngin ngtra sy thiy phan bang cach thém HNOs;, sau nay HNO; sé& bi
NH4OH trung hoa tao ra NH4NOj; dong vai tro chit dién ly 1am dong tu keo.
- Phai tach hét ion CI” vi n6 c6 thé tao thanh FeCls, khi nung chat nay bay hoi mot
phan 1am mat mot phan st.
- Khong nung ¢ nhiét d6 qua cao (>900°C) va qua 1au vi c6 thé mot phan Fe,Os bién
thanh Fe;04 lam sai két qua:
6Fe;,0O; = 4Fe;04 + Oy
2. Cdch tién hanh
Léy chinh xac 10,00m/ dung dich FeCls, cho vao cde c6 mé 250ml, thém 5ml dung dich
HNO; 2N, dun nhe trén bép dién (khéng dun séi). Cho thude thir NH;OH 10% lién tuc vao
dung dich FeCl; dang néng, khudy lién tuc cho dén khi trong cdc c¢6 mui NH; bdc ra. Pun
noéng san khoang 100m! nude cit, d6 vao dung dich va khudy nhe. Pé yén cho két tia ling rdi
thir lai xem két tia d3 hoan toan hay chua (ding vai giot dung dich NH,OH nhé theo thanh
coc, néu khéng thdy van duc thi sw két tua la hodn todn), sau d6 loc két tia ngay, ding giay loc

trung binh (bing tring).
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Rira két tia vai lan bang nudc cat nong co6 pha NH4NO; 2%. Loc gan va rira két tia
theo cach nhu & bai két tia BaSOy.

Chuyén toan b két tiia 1én gidy loc. Tiép tuc rira bang nudc rira trén cho dén khi trong
nudée loc hét ion CI™ (thtr nhu ¢ bai két tia BaSOy).

Dé gidy loc rao nudc, chuyén ca két tia va gidy loc va chén sir da nung va can trudc,
sdy kho roi dot chay gidy loc trén bép dién. Pua chén nung vao 10, nung ¢ 900°C khoang 40
phiit. Lay chén nung cho vao binh hit 4m dé ngudi rdi can.

Nung va cin lai cho dén khi khéi lwong chén va két tua khong doi.

Tinh ham luong FeCl; (g/])

I11. Héa chét va dung cu cén thiét

- Dung dich phan tich FeCl;

- Dung dich NH,OH 10%

- Dung dich HNO; 2N

- Dung dich NH4NOs 2%

- Dung dich thudc thir AgNO;

- Cbc c6 mod 100ml, 250ml, binh tam giac 250m/

- Pipet, dng dong, phéu loc, diia thuy tinh, gidy loc bang tring.
Cau hoi va bai tap

1) Giai thich cac diéu kién trong thi nghiém trén (axit héa dung dich; sy c6 mit cta
NH4NO; khi két tiia Fe(OH)s, khi rira két tia; pha lodng dung dich sau khi két taa; rira that
sach C1” & két tia trudce khi nung, khéng nung & nhiét d6 qua cao).

2) Sau khi két taa AI**, Fe’* trong mot dung dich bang NH4OH rdi nung duoc ALOs,
Fe,0;. Tu mot thi nghiém khéac nguoi ta xac dinh duge lugng Fe. bé tinh luong Al nguoi ta
lam nhu sau: Goi Q la téng khoi lugng Al,O5 + Fe;0s; a la khoi lugng Fe; b la khoi luong Al

b=[Q - (a.1,4297)]. 0,5292

Cac hé s6 1,4297 va 0,5292 1a hé s6 gi?
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Bai 3
XAC DPINH NIKEN TRONG THEP

I. Co sé phuong phap
Thép thudng c6 chira niken v6i ham lugng twong ddi 16n, phuong phap phd bién dé
xac dinh ham luong niken trong mau thép d6 1a sir dung thude thir dimethylglyoxim dé két

tia chon loc niken.

H,C  CHs
c——2=C
[ [
SO ATTON
HyC— C— C—CH; + N — ¢ Ni H oo
I N N o/
N N o0—N
s o I I
HO c— ¢
/ AN
Hy¢ CH,

Anh hudng cia ion sat (IIT) c6 thé bi loai trir bang cach thém axit tactric vao dung dich
khi phan tich. Luu ¥ rang vi thudc thir dimethylglyoxim pha trong con cho nén can khong
ché lugng thudc thir dwa vao 1am két tiia do & mot ndng do cao con sé& co thé hoa tan déng ké
két tiia niken dimethylglyoxim lam két qua phan tich bi thip so voi thuc té. Tuy nhién néu
cho khong du lwong thude thir s& khong két tiia duoc hoan toan lugng niken c¢é trong mau va
gdy sai s6 am.

IL. C4ch tién hanh

Lay mau dai dién va 1am kho mau t6i khéi luong khong d6i & 110°C trong it nhét 1 gio.

Can chinh xac mot lugng mau (chira khoang 30~35mg niken) cho vao cc 500ml. Hoa
tan mau bang 50m/ HC1 6M, dun nhe, sau d6 thém that can than 15m! HNOs 6M vao dung
dich. Pun s6i k¥ dé dudi nito oxyt ra khoi dung dich.

Pha lodng dung dich bang 200m! nudc sau d6 lai dun séi trg lai. Tiép tuc thém vao do
30m! axit tactric 15% va NH4OH t61 khi théy c6 mui NHj thoat ra, cho du khoang 1~2m/
NH4OH nita. (Néu dung dich khong trong suét do c¢6 Fe,03.xH,0 duoc hinh thanh khi cho
NH4OH vao, ta axit hoa dung dich bang HCI, thém axit tactric va thuc hién lai qué trinh
trung hoa. Cach khac d6 1a loc két tiia voi dung dich rira 1a dung dich NH3/NH,4Cl néng).

Axit hoa dung dich bang HCI téi khi khéng con mui NH; nita, dun nong dung dich t6i
~60°C 16i thém 20m! dimethylglyoxim 1%. Khudy déu, ding dung dich NH4OH 6M thém vao
dung dich téi khi thdy mui NH; thoat ra, cho du thém 1~2m/ nita.

Pé yén coc dung két tua trong khoang 30~60 phiir roi tién hanh loc, rira két tua bang
nuée cat toi khi hét ion CI™.

Tro hoa gidy loc rdi sdy két tiia dén khoi lugng khong ddi & 110°C.

Tinh ham luong phan trim niken c6 trong mau, biét rang dang can c6 cong thirc hoa
hoc 1a Ni(C4H;0,N,), (288,92 g/mol)
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- Dimethylglyoxim 1% (w/v): Hoa tan 10g dimethylglyoxim trong 1/it ethanol

- Axit tactric 15% (w/v): Hoa tan 225g axit tactric trong 1500m/ nudc cat. Loc trude

khi sir dung néu dung dich khong trong subt.

Cac axit HCI 6M, HNOs; 6 M
NH4OH 10%
- AgNO3

Bép dién, 16 nung, chén si, ce chiu nhiét, diia thiy tinh, phéu loc

Goi § phén tich mét sé cation vé co bang phwong phdp phan tich trong lwong

Chét cAn phan tich Thudc thi Dang ket tia Dang cin
BaZ+ (NH4)2CrOg4 BaCrO, BaCrQ,
Pb2+ KzCI’Oa PbCrOa PbCrOa
Ag+* HClI Agcl AgCl
Hg,2+ HCl HgaCl; Hg,Cl
Al3+ NH;3 Al(OH)3 Al;03
Be+ NH3 Be(OH); BeO
Fe3+ NH3 Fe(OH); Fe,03
CaZ* (N H4)2C204 CaC204 CaC03 or CaO
Sh3+ H>S Sbh,Ss SbsS3
As3+ H>S AsyS3 As3S3
Hg2+ Ha25 Hgs Hgs
BaZ+ H,504 BaSO, BaSQy4
Ph2+ H,S04 PbSO4 PbSO4
Sr2+ H>50, SrSO, SrS0y,
Be2+ (N Ha)zHPOa NHaBePOa 392P207
Mng' (N H4)2HPO4 NH4MQPO4 Mgsz_O?
Sr2+ KH;PO4 SrHPO, SraP207
Zn2+ (N H4)2HPO4 NH42I‘1P04 Zn2P207

Goi y phan tich mét sé anion v6 co bang phwong phdp phén tich trong lwong

Chét cin phin tich  Thube thir Dang két tiia Dang cin
CN- AgNO3 AgCN AgCN
I- AgNO; Agl Agl
Br- AgNO;3 AgBr AgBr
Cl- AgNO;3 AgCl AgCl
ClOos- FeSO4/AgNO; AgCl Agcl
SCN- SO,/CuS04 CuSCN CuSCN
5042_ BaCI; 88504 36504
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, _ CHUONGII o
PHAN TiCH BANG PHUONG PHAP THE TiCH

Duya vio ban chit ctia phan tng trong phan tich thé tich c6 thé phan loai cic phuong

phép phan tich sau:

- Phuong phap trung hoa: dua vao phan tmg giira axit - bazo dé dinh luong truc tiép
hay gian tiép axit, bazo, mudi.

- Phuong phap oxy hoa — khir: dua vao phan mg oxy hoa — khir d dinh lugng cac
nguyén té chuyén tiép, mot sé chat hitu co va co thé dinh lugng mot cach gian tiép
cac anion vo co.

- Phuong phap két tiia: dya vao phan tng tao thanh cac hop chat két tia (hop chat it
tan).

- Phuong phép tao phirc: dya vao phan ung tao phic chit ciia chét can phan tich va
thudc thtr. N6 dinh lugng dugc da s6 cac cation kim loai va mét sb anion. Thudc thir

duogc ding nhiéu nhat 13 Complexon.

DUNG CU DUNG DPE PO THE TiCH DUNG DICH

Khoéng ké cac dung cu hoéa hoc thong thuong, trong phén tich thé tich cac dung cu
ding dé do chinh xac thé tich dung dich c6 mot vai trd rat quan trong. Du6i day s& gidi thiéu
ba loai dung cu do thé tich chinh xac dung dich thuong xuyén gip khi tién hanh phén tich
dinh luong.

I. Binh dinh mirc

Binh dinh mtrc 1a binh thuy tinh phia dudi c6 dang tron, day br?mg; ¢d dai, bé co vach
dinh mirc. Binh dinh muc dung dé dong thé tich dung dich, dé pha ché cac dung dich co
nong d6 xac dinh. Thé tich chat long dung trong binh dugc biéu dién bang mililit (cac binh
dinh mtc thuong c6 dung dich khac nhau tir 25 téi 2000ml).

Khi lam viéc véi binh dinh muic can tranh tiép xtc tay vao bau binh, chi cAm tay vao
phan trén c¢6 binh, vi nhiét tir tay s& truyén vao thanh binh lam thay d6i dung tich binh.
Trude khi lam day binh dinh murc, phai dit binh & vi tri bang phang va duoc chiéu sang rd.

II. Pipet

Pipet 1a 6ng thiy tinh dai, bé; c6 thé phinh ra & gitta; trén 6ng ¢ cac vong vach muc
hozc vach chia 0,1-1m! véi cac pipet do dung tich nhé. Pipet dung dé do nhimng thé tich nho
dung dich va dé chuyén mot thé tich xac dinh dung dich tir binh nay sang binh khac. Thé tich
chat 16ng chtra trong pipet duge biéu dién bang mililit (cac pipet c6 dung tich khac nhau tir 1
to1 100ml).

Khi 1am viéc véi pipet, khong duoc cham tay vao phan giira cta pipet, nhiét tir tay s&

1am thay d6i dung tich cta pipet.
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@ (b)

Hinh 11: Liy dung dich bang pipet sit dung qud bdp cao su thong dung
a—Hitdungdichlén  b—Diéu chinh muc chat long trong pipet

Tay cam dau trén cla pipet bang ngoén cai va ngodn giita cia tay thuan roi nhung dau
dudi cua pipet vao dung dich (gin dén day binh). Tay khong thuin cam qua bop cao su bop
lai 10i dua vao dau trén pipet dé hut dung dich vao pipet dén khi dung dich trong pipet cao
hon vach mirc 2 — 3cm. Ding ngon tay tré bit nhanh dau trén cia pipet dé chit long khong
chay ra khoi pipet. Dung tay khong thuan nang binh dung dung dich 1én, diéu chinh nhe
nhang ngén tay tro dé chit long thira tir tir chay ra khoi pipet. Khi mit cong dudi cua chat
long tring v&i vach cia pipet thi ding ngén tay tro bit chit dau trén pipet lai va chuyén pipet
c6 chtra mot thé tich chinh xac chat 1ong sang binh chuan d6. Khi diéu chinh pipet phai dé
vach pipet ngang véi mit.

Khi chuyén chét 1ong sang binh chuan d6 phai cho chay tir tir thi chat long m&i chay
hét khoi pipet. Néu cho chay nhanh, do lyc chay cua chat 1ong ma mot phan déng ké s& con
lai trong pipet. Pipet phai & vi tri thing dtng khi chay.

Mic du chat 1ong da chay hét khoi pipet nhung & dau pipet van con mét it chat long, vi
véy ta phai cham dau pipet vao binh phan khong c6 dung dich dé chat 1ong chay ra hét.

I11. Buret

Buret 1 nhimg 6ng thily tinh nho ¢6 khéc do theo chidu dai. Pau dudi cia buret that lai

va lap thém mot khoa thuy tinh qua d6 dung dich tir buret chay ra.

34 —
-] 34,31ml
_""\\ 34,39ml
[~ 30 46ml

35

Hinh 12: Thao tic chudn d¢ phwong phdp phin  Hinh 13: Doc thé tich buret khi dé miit & cdc v
tich thé tich tri khac nhau
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Nguoi ta thudng khac vach trén buret thanh m! va mot phan mudi ml.

Trén buret nguoi ta khic nhimg vach va nhitng con sé dé do thé tich dung dich tiéu tén
khi chuan do. Vach “0” nam & phén trén cua buret.

Céc buret 25ml ngudi ta khic vach véi do chinh xac dén 0,1ml, khoang giita hai vach
chia gn nhau dugc udc luong biang mat; didu d6 cho phép do véi do chinh xac toi mot phan
tram mililit. Nguoi ta do thé tich cac dung dich khong méau theo phan dudi mat 16i con dung

dich c6 mau theo phan trén mat 16i.

=
= —24
nal . =
— =
= =
= &y
Hinh 14: Poc buret dung dung dich trong suot. Hinh 15: Doc buret khi dung dich khong
Doc 24,87ml trong suot. Doc 25,62ml

Khi 1am viéc v6i buret ta phai kep buret vao vi tri thang démg. Truéc mdi lan chudn do
ta phai d6 dung dich chuan vao buret t6i vach “0” va chu ¥ lam day ca phan cubi va ca khoa
buret. Khi doc chi s6 trén buret, mét phai dé ¢ vi tri ngang v6i vach 16i (hinh 14). C6 thé doc
theo phan cong xudng hay cong 1én ctia mit cong dung dich, nhung tat ca cac lan doc ké ca
khi doc ¢ vach “0” va khi doc mirc dung dich sau khi chuan do déu phai giéng nhau.

Khi tién hanh chuin d6 phai cho dung dich chay ra khoi buret mot cach tir tir dé tat ca
chat 1ong chay hét ra khoi buret, diéu ndy c6 ¥ nghia dic biét khi chuan d6 véi cac dung moi
khac nudc. Cubi qua trinh chuan d6 phai nho timg giot dung dich, can tién hanh chuan d¢ vai
lan. Két qua ctia qua trinh chuan d¢ 1a gia tri trung binh ciia mot s6 phép xac dinh song song.
Thé tich dung dich chuén tiéu ton trong qué trinh chuan d¢ khéng duoc 16n hon dung tich
cua buret. Phép chuin d6 dugc coi 1a két thac khi hiéu thé tich gifra cac lan chuan do song
song khong qua +0,1m/.

IV. Lam sach dung cu do thé tich dung dich

Binh dinh mirc, buret, pipet chi dugc coi 1a sach khi khong théy mot vét ban nao va khi
trang nudc cat ¢ thanh phia trong dung cu khong dong giot nao.

Néu trén thanh dung cu con bam, dong nhiing giot nude 1a binh bi ban béi cac chét
dau, m&. Mudn 1am sach dung cu khoi céac vét ddu, md; ta raa binh béng hon hop cromic,
dung dich kiém pemanganat, hdn hop rugu-ete, dung dich kiém-rugu-kali, dung dich

trinatriphotphat néng...
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Hdn hop cromic dugc pha ché bang cach can 9,2g K,Cr,07 (da tan thanh bot) cho vao
cde roi thém 100m/ axit sunfuric ddm dic. Pun cach thuy va khudy déu t6i khi tinh thé
K,Cr,05 tan hoan toan. Luu ¥ rang hdn hgp cromic c¢6 tinh oxy héa rat manh nén khi lam
viéc can hét stc than trong. Hon hop cromic 1am phong da, khi roi vao quan 4o s& 1am chay
quﬁn 40 hodc tao thanh cac vét ban khong lam sach dugc. Rura xong lai dd hdn hop cromic
con lai vao binh.

Mudn lam sach thém cac binh do, ngudi ta ding mot phuong
phap dic biét goi 13 hdp bang hoi nudc. Mudn viy ta kep mot binh
dung nudc vao gia va dun séi. Khi nude so61, hoi nudc s€ phun vao
thanh binh; nudc ngung tu trén thanh binh dinh muc s& chay qua phéu
tré lai binh dun. Tién hanh hip khoang 1 gid, sau khi hip trén thanh
binh s& khong con dinh nhiing giot nudc va thé tich dung dich rét vao
binh s& hoan toan chinh x4c. Binh sach khi mat cong hinh ciu bén
trong hay phan c6 binh phia trén mit 16m dung dich khong con dinh

nudce khi trang bang nudce cat.

Hinh 16: Hip binh dinh mirc
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TINH TOAN VA PHA CHE DUNG DICH TRONG PHAN TiCH THE TiCH

I. Nong d6 dung dich va cac cich biéu dién nong do

1. Khéi lwong mol va mol dwong lwong

- Khéi lwgng mol (M): khéi luong cua 6,023.10° hat (phdn tir, nguyén tir, ion...).
Khdi lwong mol cia mot chat 1a hang sd, don vi 1a g/mol.

- Mol dwong lweng (duong lugng gam - P): duong luong gam ctia mot chét 14 s6 gam
ctia chit d6 vé mat héa hoc tuong duwong véi mot mol hydro hay mot mol hydroxyl trong
phan mg ma ta xét. Puong luong gam ciia mot chit khong phai 14 mot hiang s6, né phu
thudc vao phan tmg hoa hoc ma chat d6 tham gia.

p=—
n
(n: 56 dién tich hay sé e ciia mét phdn tir tham gia trao déi trong phan itng)

Vi du:
H,PO, + NaOH = NaH,PO, + H,0

n=1- DH3P04=¥=98g
H,PO, + 2NaOH = Na,HPO, + 2H,0
n=2 _>DH3P04 :%: 49¢
K, [Fe(CN),] +2CuSO, = Cu[Fe(CN),] +2K,SO,
M_378

n:4_)DK4[Fe(CN)6] = 1 4 =94,5¢

10FeSO,+2KMnO, +8H,S0, < Fe,(SO,), *2MnSO,+K,SO, +8H,0

nzS—)DKMnO4 :%:%:31,6g
M 152

nzl_)DFeSO4 :T:Tzlszg

2. Mt s6 cdch biéu dién nong dp

- Nong d¢ thé tich ctia mot chat 1ong 13 ty so gitra thé tich cta chit 10ng d6 va thé tich
cua dung moi (thuong la nudc).

Vi du: HC1 1:4 (hodc 1/4) 1a dung dich gdm 1 thé tich dung dich HCI dic va 4
thé tich nudc

- Nong d6 phan triam (theo khéi luong) s6 gam chét tan c6 trong 100gam dung dich —
ky hiéu la C%.

Cop = - 100 m:s6 gam chat tan
6=

m+q q: s6 gam dung moi

Vi du: NaCl 20% c6 nghia c6 20g NaCl trong 100g (m]) nudc nguyén cht.
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- Nong d9 mol/l (ndng do M): s6 mol chat tan cé trong 1/it dung dich.
m :sO gam chat tan
. m
Cy= MV M: phan tir gam chat tan
V: lit dung dich

- Nong d¢ dwong lwong: (ndng do N): s6 mol duong luong chét tan c6 trong 1/it dung
dich hay sb dwong lugng gam chét tan c6 trong 1/if dung dich.

a a :s0 gam chat tan trong V (lit) dung dich

““Tpv

D: s6 duong lugng gam chat dé
- Do chuin (T): s6 gam (hay mg hodc ug) chit tan c6 trong 1m/ dung dich

T -2 a:s6 gam (mg) chit tan trong V(ml) dung dich
X =
A%

T, : d0 chuén ctia dung dich R
Vi du: Hoa tan 7,64g NaOH thanh 500m/ dung dich, thi d6 chuin cta dung dich NaOH
bang bao nhiéu?

7,64
Taoon = 00 " 0,01528g/ml =15,28mg/ml

- P chuén theo chit cin xac dinh (Tap): s6 gam chét can xac dinh B tac dung vira hét
(twong duong) v6i 1ml dung dich chudn chét A (A 1a thude thir, B 14 chét dinh phan).
Vi du 1: Tinh do chuén cua dung dich K,Cr,0O7 0,05N theo Fe khi xac dinh Fe bﬁng
phan tng chuin do sau:
6Fe’" + Cr,07” + 14H" < 2Cr’" + 6Fe*” TH,0

Giai: TKzCr207 0,05N/Fe = 0,0028g/ml

Vi du 2: Tinh d0 chuén dung dich KMnO, theo sat, biét réng khi chuén d6 dung dich

chira 0,1170gam Fe*" thi tén hét 20m/ dung dich KMnO,.

Giai: T _ 01170 _ 0,00585g/ml
20,0

KMnO,/Fe
’

Vi du 3: D6 chuan ciia dung dich KMnO, theo sit bang bao nhiéu néu hoa tan 3,1610g
KMnOQy, thanh 1/it dung dich.

Theo phan tmg chuan do:
5Fe”’+MnO +8H" & Fe' +2Mn* +4H,0

M 158
n=5_)DKMnO4 =?=?=31,6g
n=1-D_, =¥=¥=55,85g

S6 duong lugng gam KMnOy trong 1m! dung dich bang 0,0001 va ciing bang sé duong
lwong gam Fe* bi oxy hoa. Vay d6 chuan cia KMnO, la:

3,161.55,85
=20 =), 0055859/ml
KMnOFe 32 61.1000 &m
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Téng quat:

a b a: 56 gam thudc tht trong V(ml/) dung dich
T —— R .7B
AB VD, b,, b,: duong lugng gam clia thudc thir va chat dinh phan

3. Dinh ludt tic dung dwong lwong: cac chat phan ing véi nhau vira du theo sé duong
luong gam bang nhau.
A+B=C+D
S6 duong luong gam A = s6 duong lugng gam B
- Néu A va B déu ¢ dang dung dich:
Na, Va lan luot 1a néng d6 duong lugng va thé tich cta dung dich A
Ng, Vg lan luot 1a néng do duong luong va thé tich cua dung dich B
thi:  Na.Va=Ng.Vp
- Néu A tinh tir lwong can con B 1a dung dich:
Chang han, c6 a (gam) chit tan A tac dung vira &t v6i Vi (ml) chit B thi:
a(g) _ Ny.Vy(ml)

D, 1000

Vi du: Can 0,106 gam Na,COs tinh khiét, sau d6 hoa tan trong mot thé tich nudc tiry y cho
t6i khi tan hét. Chuan d6 dung dich Na,COs bang dung dich HCI hét 16m/. Tinh nong d6 HCI.

a(e) N,V 21000 0,106.1000
.. 1000 ~Nw=p =
Na,CO, Na,CO, Via 53.16

=0,125

I1. Pha ché dung dich chuin

1. Chiit goc trong phan tich thé tich

Dung dich chuan, dung dich gbc 1a dung dich co ban trong phan tich thé tich, khi
chuin do dua vao no dé xac dinh ham lugng cac chét trong chét phan tich. Viéc pha ché mot
dung dich c6 ndng d6 chinh x4c cin phai tuan theo nhitng quy tic dic biét vé tinh chinh xac
va can than nghiém ngat khi lam viéc. Vi thé cac chat gbc can thoa man cac yéu cu sau:

- Phai ¢6 d6 tinh khiét cao (tinh khiét phan tich — tkpt).

- Thanh phan hoa hoc ciia chit ton tai trong thuc té phai tng dung véi cong thic da
ding dé tinh toan luong phai can.

- Cac chat gdc phai bén vimg, khong hut am, khong tic dung véi khong khi, khong
chay khi can, khi pha thanh dung dich ndng d6 cia n6 phai khong déi theo thoi gian.

- Phan tir lugng cta chit gbc cang 16n cang t6t vi nhu thé s& lam giam dugc sai s6
khi cén.

Do phai thoa man cac yéu cau trén nén trong thyuc té phan tich dinh luong chi c6 mot
sd chat duge chon lam chat gbc, cho phép do cu thé. Vi du trong phuong phap trung hoa:
H,C,04.2H,0 va Na;B407.10H,0; phuong phap oxy hoa-khu: K,Cr,O; va H,C,04.2H,0;
phuong phap Complexon: Na,H,Y.2H,O0.
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Pé thuan loi hon khi pha ché cac dung dich chuan trén thi trudong c6 ban sdn mot sb
loai hoa chat thong dung duoc chira trong ong thuy tinh goi 1a “fixanal”. Trén mdi dng
fixanal nha san xuit ghi rd dung tich can pha dé thu dugc ndng do xéac dinh.

Vi du: 6ng fixanal dung tinh thé H,C,04.2H,0 trén d6 c6 ghi “N/10” ¢6 nghia khi pha

vao binh dinh mtrc loai 1000m/ s€ thu dugc dung dich axit oxalic co néng do O0,IN hay

0,05M.
[ N4

Hinh 17: Ong fixanal dung cdc dung dich chudn

(chc diém 1, 2 trén hinh 11 12 c4c diém can phai choc thung bing diia thily tinh dé chuyén vao binh dinh mtrc)

2. Pha dung dich loang tur dung dich dic
a. Nong d dwoc biéu thi bang ndng do M, N, T
CV =CV,
V= +V,)
C, C, nong d6 cua dung dich dic va dung dich loang cua chit can pha
V1, V, thé tich ctia dung dich dic va dung dich lodng

V, thé tich nudc can phai thém vao V| ml dung dich néng do C, dé duogc V, ml dung

dich ndng do C,.
Vi du: Can liy bao nhiéu m! dung dich HCI 12M dé duoc 250m! dung dich HC1 0,1M.
CV, =GV,
12V,=0,1.250 > V, = 0.1.250 _; ogsmi

b. Nong dd dwoc biéu thi theo %khoi lwong
C,d,

C.dV =CdV, - V= ca

£

Cy, Gy dy, do; Vi, Vi néng do, ty trong, thé tich dung dich déc va dung dich loang can pha.
Vi du: Can bao nhiéu m/ dung dich H,SO4 98% (d=1,84) d¢ pha 1/it dung dich H,SO,
5% (d=1,00)?
_ C2 -dz

- PR AR
C d, 98.1,84

.1000 =27,73ml

c. Tron hai dung dich cing mot chét cé nong dé khac nhau
Néu tron V| ml dung dich chit nao d6 c6 néng do6 C, v6i V, ml dung dich chat d6 co

nbng d6 C, dé duoe dung dich C va thé tich V ml. Chiing ta co:
CV,+C,V,=CV hay CV,+C,V, =C.(V, +V,)
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Vi du: Can thém bao nhiéu m/ dung dich HCI dac 12M (37%) vao 200m! dung dich
HCI 0,8M dé c6 duoc mot dung dich HCI nong do 1M.
CV+CV,=C(V,+V,)
Cv,-C,¥, 1.200-0,8.200

Vlz
C,—-C 12-1

=3,63ml/

d. Quy tic dwong chéo pha dung dich

* Tinh theo néng do phan trim
Vi du: Can bao nhiéu ml/ dung dich H,SO4 96% va nuédc cAt dé dugc dung dich H,SO4

30%. 0 30

0 66

Nhu vay néu tron 30 gam dung dich H,SO4 96% véi 66 gam nudc ta s& c6 dung dich
H,S04 30%

* Tinh theo ty trong
Vi du: Co dung dich H,SO, ty trong 1,57 g/ml, 1am thé nao dé pha duoc dung dich
H,SOy4 ¢6 ty trong 1,20 g/ml.

1,57 0,20

1,00 0,37

Nhu vay nhan cac s6 bén phai ctia so d6 véi 100 ta dugce 20 va 37. Nghia 1a trén 20g
dung dich H,SOy4 ty trong 1,57g/ml v&i 37ml HyO s€ c6 dung dich HoSO4 ty trong 1,2 g/ml.
Néu mudn ¢6 lwong dung dich H,SO, ty trong 1,2 g/ml nhiéu hon ta chi can nhan 20 va 37
v6i n 1an mong mudn.

I11. Quan h¢ giira d§ chinh xac cua phép do va d¢ chinh xac cia tinh toan

Két qua phai tim khong thé nao chinh xac hon d6 chinh x4c ctia phuong phap phan tich
da dung, vi vdy viéc tinh toan trong phan tich thé tich phai dugc tién hanh véi d6 chinh xac

sao cho phul hop voi viée do thé tich dung dich chudn bang buret.

Céc buret dung tich 25 — 50m! chia thanh nhiing vach 0,1m/ thi d6 chinh xéc cua viéc
doc thé tich dung dich trén buret ?iy dat dugc mot phén tram mililit. Cac microburet c6 thé
tich 1 — 2m/ chia thanh nhitng vach 0,01m/ thi d§ chinh xac cua viéc doc trén buret dat dugc

mot phan nghin mililit.
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1. Chi# 56 c6 nghia

a. Pé phan anh muc do tin cdy ciia mot sd do thuc nghiém, ta chi duoc phép ghi sé do
nay bang cac chir s6 c6 nghia.

b. B6i v6i mdi sb do voi sb tu nhién thong thuong, ta phan biét hai loai chir $6 ¢o
nghia sau:

- Chit s6 c6 nghia khong tin cy: 1a chir sd ding sau cing vé bén phai cua sé do. Chi
duy nhat mot chit chir s6 co nghia khong tin cay trong mdi sb do.

- Chir s6 ¢6 nghia tin cdy: 1a tat ca chit s6 dimg trudc chir s6 c6 nghia khong tin cay va
tan cting vé bén trai bang mot chir s6 khac chit s6 0.

Mot sb do c6 thé co6 mot hay nhidu chit s6 c6 nghia tin cdy. Cang nhiéu chir s ¢
nghia thi phép do cang chinh x4c.

Vi du: Poc trén buret, ta ghi dugc s6 do 12,65ml. S6 nay co tat ca 4 chit sb co nghia.
Phan loai nhu sau: 5 1a chtr $6 ¢o nghia khong tin cdy; 1, 2, 6 1a cac chir $6 ¢o nghia tin cay.
So¢ di goi 1, 2, 6 1a cac chir s6 ¢ nghia tin cdy vi trén buret c6 chia do chinh xac téi 0,1m/ thi
ai ciing doc 13 duoc chit s6 ndy. Chit s6 5 thudc loai chit s6 c6 nghia khong tin cdy vi ngudi
doc phai u6c lugng bang miat va do d6 co sy chénh léch; co khi doc thanh 12,64ml hodc
12,66ml.

* S6 do co do khong tin cdy tuyét ddi: +0,01ml.

00 1

12,65 1265

H+

* Sb do c6 do khong tin cdy twong dbi 1a +

Do khong tin cdy twong ddi méi co gia tri biéu thi do chinh xac cta phép do, nd cang
nho thi phép do cang chinh xac.

c. Déi véi mbi s6 do thude loai sé logarit thi cac chir s6 co nghia chi tinh tir chir sd
khac khong dau tién sau diu phay. Ddi v6i mdi sb do thudce loai sé mii thi cac chir sb c6 nghia
ciing chi tinh tir chir s6 khac khong sau ddu phay (thudc phan mii ciia s6 mil)

Vidu: logx=4,3756 ¢6 4 chir s6 c6 nghia (khong tinh chit s6 4).

x = 10°2% ¢6 3 chit s6 c6 nghia (khong tinh chit s6 3)

Luru y: Céc quy dinh vé chit s6 c6 nghia sb logarit va cac s mil ¢ trén chi ding khi x
(trong logx hodc 10) 1a sb do truc tiép. Trong mot sé phép do, nguoi ta do truc tiép y=—logx
hay y = 10" khi d6 y tr& thanh sd ty nhién thong thudng va tun theo quy dinh & muc b.

Vi du: Cac may do pH cho phép do truc tiép pH=-loga,;+ , pH = 4,7 va s6 do nay c6 2
chir s6 co nghia. Tir day chuyén ra apy+ thi phép ghi agy+ cling ¢6 2 chiv s6 ¢6 nghia

app = 1077=10,1995.10"* = 0,20.10"* hay aj;» = 2.107".

2. Lam tron so cho sé do gidn tiép

S6 do gian tiép 1a s6 do tinh dugc tir cac sb do truc tiép thong qua mot biéu thirc toan
hoc nao d6. Sai s6 cta s do truc tiép lan truyén sang sé do gian tiép nén ta phai ghi s do

gian tiép ciing bang nhiing chir s6 c6 nghia.
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Khi tinh todn thuong cé nhiéu sé 1¢, cAn phai 1am tron s6. Mubn vay ta phai tim ra s6
chét trong mbi biéu thire tinh toan sb do gian tiép.
a. Phép cong va trir: SO chdt duge coi 1a s6 hang c6 d khong tin cay tuyét ddi 16n nhat
Vi du: Tinh trong lugng phan tir cua BaO. Tra bang nguyén ti lugng, ta cé dugc:
Ba: 137,34 (chip nhan d6 khong tin cay 1a +0,01)
0: 15,9994 (chép nhén d6 khong tin cdy 1a £0,0001)
Nhu vay BaO c6 khdi lugng 1a 153,3394 (Iam tron thanh 153,34)
b. Phép nhén va chia: S6 chdt duoc coi 1a thira sé c6 d6 khong tin cay twong ddi 1on
nhét. S6 chdt ¢ bao nhiéu chi s6 ¢ nghia thi sé két qua ciing c6 biy nhiéu chit s6 c6 nghia.
Vi dy: Lay 10,00m/ HCI dem chuan d¢ bang dung dich NaOH 0,09215M thi hét

2,457’)’11. Tinh CHCI-
~0,09215.2,45

i 10,00
lam tron thanh 0,0226M vi s chdt 1a 2,45.

=0,0225767TM

c. Trong cac phép tinh hdn hop can lam tron trong timg khu vuc biéu thire réi méi lam

tron lan cudi cung.
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CHAT CHI THI
I. Chét chi thi cho chuén d¢ axit — bazo trong méi trudng nudée
1. Dinh nghia
Chat chi thi axit — bazo 1a nhimg axit hodc bazo hiru co yéu c6 kha ning bién d6i mau
& nhitng gia tri pH nhat dinh va mau cta dang axit khac mau cta bazo.
Chat chi thi axit — bazo bién d6i mau dudi tac dung ctia axit — bazo. Sy bién d6i mau
d6 phu thudc vao muc do thay doi ndng do ciia ion hydro hay pH ctia dung dich

Gia str co chét chi thi HInd, trong dung dich ¢6 can bang sau:
HInd < H +Ind" (Kqjna)

axit bazo
(chat cho proton) (chat nhan proton)
mau A mau B

O day HInd: dang phan tir cia cht chi thi; Ind": dang ion ctia chat chi thi

Néu can bang cua phan tmg chuyén dich vé phia bén phai thi dung dich c6 mau cia
dang ion chét chi thi. Néu can bang chuyén dich vé phia bén trai thi dung dich c6 mau cua
phan tir chat chi thi.

Vi du: metyl da cam 1a mot axit tuong d6i manh (pK,=3,7) nén trong dung dich trung
hoa c¢6 mau vang vi trong dung dich dang ion chiém wu thé.

Hind < H' +Ind
dang mau do dang mau vang

Phenolphthalein 1a mot axit yéu (pK,=9,2) nén trong dung dich trung hoa cin bang
chuyén dich vé phia bén trai va dang phan tir chiém wu thé hon dang ion.
Hind < H +Ind
dang khong mau  dang mau do
2. Khodng pH doi mau cia chét chi thi
Hing sb dién ly cua chit chi thi duoc biéu dién bang cong thic:
Kama = [H'].[Ind’)/[HInd]
pH = pK, 1na — lg([HInd]/[Ind])

Vi Kama 12 mot hing sé nén thém axit vao dung dich thi [H'] va [HInd] s& ting va
[Ind "] s& giam, nghia 13 ting mau ciia dang phan tir chat chi thi. Thém kiém vao dung dich s&
xay ra qua trinh nguoc lai, 1am ting mau dang ion ctia chat chi thi.

Khoang pH ma trong d6 thiy dwoc sy bién doi mau cua chat chi thi goi 1a khoang
chuyén mAu cua chét chi thi. Gia tri pH thich hop cua dung dich can chuan do, ma & gia tri
d6 thay rd nhat su bién d6i mau cta chat chi thi 13 bang ching dé két thic sy chuan do duoc

goi 1a chi s6 chuan d6 va dugc ky hiéu bang chit pT.
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Mau ca chat chi thi dugc quyét dinh boi ty sé nong d6 cua dang phan ly va khong
phan ly, nghia l1a vao ty 1¢:
[Ind")/[HInd] = K, me/[H'] hay [HInd]/[Ind ] = [H' /K, g
Mit thuong c6 thé nhan dugc mau cia chat chi thi & dang axit HInd khi [HInd] 16n gip

10 lan [Ind"] hodc ngugc lai. Tuc la:
[HInd]

[Ind" |

v3 [HInd]
[Indi ]

Khoang pH € (pKuma—1; pKumat1) duge goi 1a khoang ddi mau cua chét chi thi.

> 10: mau cia HInd —» pH < pKypa— 1

1
< —:maucualnd — pH > pKypg + 1.

Hind | Khoding déi mau | Ind’ pH _
| | ]

PKtma — 1 pKaimng + 1

3. Chi so chudn dp ciia chét chi thi

Thay cho khoang chuyén mau cuia chét chi thi, trong phan tich nguoi ta con ding chi
s6 chuin d6 cua chét chi thi (pD). pT la gié tri pH ti wu, & gia tri pH do chét chi thi duoc
dung 1 t6t nhat cho qué trinh chudn d, gia tri pT gan tring pKa ma.

4. Chon chit chi thi

Diéu kién quan trong nhat khi chuin d6 d6 1a phai chon dung chét chi thi, néu diéu
kién nay khong duogc tuan theo thi khong thé nhan dugc nhitng két qua phan tich chinh xac
ngay ca khi cac giai doan phén tich khac dugc tién hanh can than.

Khoang chuyén mau cta chit chi thi duoc chon phai nim trong budcenhay pH (hay
budc nhay chudn d6) ciia hé da cho; con chi s chuan do (pT) ctia chét chi thi phai tring voi
pH ¢ diém tuong duong.

Vi vay khi chon chét chi thi, trude tién ta phai tinh toan khoang pH cua dung dich,
trong d6 c¢6 budc nhay pH, sau d6 mdi chon xem chat chi thi nao c6 khoang pH chuyén mau
nam trong budc nhay pH da tinh.

Ngoai ra, ciing can chu ¥ toi anh hudng cua cac yéu td dic trung cua duong cong
chuan do nhu chit chi thi metyl da cam chi dung duoc khi chuan do dung dich HCI 0,1N va
1N, con khi chuan do dung dich axit 0,01 thi khong dung duoc.

Bang 1 duéi day trinh bay dic tinh va cach pha ché mot s loai chat chi thi  axit-bazo
trong moi truong nudc thuong gip. Cac s lidu chi tiét va day du vé cac chat chi thi co thé

dugc tim thiy trong céc s tay hoa hoc.
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Bing 1: : Mt sé chét chi thi axit — bazo trong méi trwong nwéc thuong gap

Mau cia dang

TT Chiit chi thi Khoa H Cach ph
at chi thi oang p it bazo ach pha
1. | Metyl tim 0,0-1,6 Vang Tim 0,05% trong nudc
, \ \ 0,1g trong 26,2ml NaOH 0,01M
2. | Cresol do 02-1,8 bo Vang sau d6 thém ~225ml nuée
. \ 0,1g trong 21,5ml NaOH 0,01M
3. | Thylmol xanh 1,2-2,8 bo Vang sau d6 them ~225ml nuée
. . X 0,1g trong 26,2ml NaOH 0,01M
4. | Cresol tia 1,2-28 bo Vang sau do6 them ~225ml nuée
5. | Dinatri erythrosine 2,2-3,6 Da cam bo 0,1% trong nudc
6. | Methyl da cam 3,1-44 Da cam Vang 0,01% trong nudc
7. | Congo do 3,0-5,0 Tim bo 0,1% trong nuédc
8. | Ethyl da cam 34-48 Da cam Vang 0,1% trong nudc
9. | Bromocresol xanh 3,8-54 Vang Xanh 0.lg trrong 14,3ml NaOH 0.0IM
sau d6 thém ~225ml nude
10. | Methyl d6 48— 6.0 P6 vang | 9028 trong 60ml ethanol, thém
40ml nude
\ \ , 0,1g trong 23,6ml NaOH 0,01M,
11. | Chlorophenol do 4,8-6,4 Vang bo them ~225ml nuée
, \ , 0,1g trong 18,5ml NaOH 0,01M
12. | Bromocresol tia 52-6,8 Vang do tia sau d6 them ~225ml nuée
13. | p-Nitrophenol 5,6-17,6 Khéong mau Vang 0,1% trong nudc
14. | Litmus 5,0—-28,0 bo Xanh 0,1% trong nudc
\ 0,1g trong 16ml NaOH 0,01M sau
15. | Bromthymol xanh 6,0—17,6 Vang Xanh 6 thém —225ml nuée
. \ . 0,1g trong 28,2ml NaOH 0,01M
16. | Phenol dé 6,4—8,0 vang do sau d6 them ~225ml nuée
17. | Do trung tinh 6,8—8,0 bo Vang 0,01g trong 50ml ethanol + 50ml nuée
. \ . 0,1g trong 26,2ml NaOH 0,01M
18. | Cresol do 7,2-8,8 Vang bo sau d6 them ~225ml nuée
19. | a-naphttholphthalein 7,387 H@)ng Xanhma | 0,1gtrong 50ml ethanol, 50ml nudc
. \ . 0,1g trong 26,2ml NaOH 0,01M
20. | Cresol tia 7,6-9,2 Vang Do tia sau d6 them ~225ml nuée
\ 0,1g trong 21,5ml NaOH 0,01M
21. | Thylmol xanh 8,0-9,6 Vang Xanh sau do them ~225ml nuée
22. | Phenolphtalein 8,0-9,6 Khong mau bo 0,05g trong 50ml ethanol + 50ml nude
23. | Thylmolphtalein 8,3-10,5 Khong mau Xanh 0,04g trong 50ml ethanol + 50ml nude
24. | Alizarin vang 10,1 - 12,0 Vang b6 cam 0,01% trong nudc
25. | Nitramine 10,8 — 13,0 | Khong mau| Camsam | 0,lgtrong 70ml ethanol + 30ml nudc
26. | Tropeolin O 11,1 -12,7 Vang Da cam 0,1% trong nudc
27. | Orange G 11,5-14,0 Vang b 0,1% trong nudc
28. | Indigocacmin 11,6 — 14,0 Xanh tim Vang 0,25g trong 50ml ethanol + 50ml nuée
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I1. Chit chi thi cho chuin d9 axit-bazo trong mét truwomg khong nuée

Bing 2: Mt sé chit chi thi axit-bazo trong méi trwong khong nwéc

TT Chit chi thij Dung méi I:ilfloljlgg Sw d6i mau Chit cin xéc dinh

1. Azo tim Piridin 0,1% Da cam — Xanh Phenol, enol, imit

2. | p-Aminoazo-bezen Cloroform 0,1% Vang — bo Resorsin

3. | Benzoinayrain axit axetic 0,1% Vang — Tim Axit amin

4. Bromcresol xanh Cloroform 0,5% |Xanh ma — Khong mau| Amin bac 1, bac 2

5. | Bromtimol xanh Piridin, axit axetic 0,1% Vang — Xanh Axit hitu co

6. Bromphenol xanh Clobenzen, Cloroform, 0,1% Tim — Vang Ancaloit, amin, sunfamit

ethanol
7. Congo dé metanol, dioxan 0,1% b6 — Xanh Amin
Methyl vang Cloroform 0,1% Vang — Bé Amin, nicotin
, Cloroform, metanol, o R ,

9. | Methyl dé axit axetic 0,1% Vang — Do photphat

10. | Methyl da cam Axeton, metanol 0,1% Vang — D6 sdm Nhom marcotic cua
morphin

11. | Methyl tim Clobenzen, axit axetic | 0,1% Xanh — Vang dan xuat ciia antipirin

12. | Nitrophenol Clobenzen 0,1% | Vang—Khong mdu | Bazo hitu co

13. | p-oxyazobezen Axeton 0,1% | Khong mau— Vang | Axit cacboxylic

14. | Phenol d6 Ethanol 0,1% bo — Vang Axit formic

II1. Chit chi thi cho chuin d9 oxy héa — khir
“Chét chi thi oxy hod khtr 13 nhimg chit hitu co c6 kha ning oxy hoa - khtr, mau cia
dang oxy hoa khac mau cta dang khir. Trong dung dich n6 c6 thé d6i mau theo dién thé ¢
nhiing gia tri xac dinh”.
Indox + ne = Indky,

0,059, [Ind,,
E, = E?nd I lg[ ° ]

n [Inth]

Mau cta cht chi thi duoc quyét dinh boi ti sb néng do 2 dang [Indox]/[Indkn]. Khi Egq
thay d6i 1am cho ti s6 ndy thay d6i thi mau cta chét chi thi ciing thay doi.

Thuong thi ta thdy mau dang oxy héa khi [Ind.,] gip 10 lan [Indky] va nguoc lai.

Ind
Tuc la M >10:maucualndyxy > E,, > E?nd + 0,059
[Inth]
Ind
[—OX < L : mau cua Indgy, > E,, <E) — 0,059
[Ind,,] 10 n
0,059

Khoang E)  + goi 1a khoang dién thé d6i mau cua chét chi thi oxy hod - kh.
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Indky, | Khodng déi mau | Ind,y E
I [
E?nd _&nsg E(I)nd + 0’ 059

B

IS 9 ’ . A . A 2 il 3A: A
Thuc té gia tri kha nho nén coi nhu chat chi thi d6i mau qua E’.

n
Indgs | Indox E
EO
Bdng 3: Mot sé chit chi thi oxy héa — khir thwong gip
TT Chét chi thi E° (V) Mau cita dgng Cich pha

oxy hoa khiwr
1. | 2,2 dipiridyl (phtrc v6i Ru) +1,33 Khong mau Vang Trong HNO; 1M
2. | o-nitrophenantrolin+FeSO, +1,25 Xanh nhat Do Trong H,SO,4 IN
3. | 2,2 dipiridyl (phirc v6i Fe*") +1,14 Xanh nhat bo Trong H,SO,4 IN
4. | Xylenol xanh BC +1,09 bo Vang 1% trong etanol
5. | Axit phenylantranilic +1,08 Tim do Khoéng mau %’;ch OCSh(i)’z(f/IJ i dug(:éi o 100ml
6. | Feroin +1,06 | Xanh nhat P6 tlrfj’gg 1 0%1;;1 ntﬂi,;;oig FeS0,
7. | p-Nitrophenylamin +1,06 Tim Khong mau | 1% trong etanol 96%
8. | Natri diphenylaminsunfonat +0,84 Tim Khéng mau | 0,1% trong nuéc
9. | Diphenylamin +0,76 Xanh tim Khong mau | 0,1% trong H,SO, dun néng
10. | Metylen xanh +0,36 Xanh da trdi | Khong mau | 0,2g chi thi trong 100ml nude

IV. Chit chi thi cho chuin d9 Complexon
Trong phuong phap complexon, ngudi ta thuong dung céc chét chi thi c6 kha ning tao
v6i ion kim loai phuc co mau khac v6i mau riéng cua chét chi thi. Chat d6 duge goi la chét
chi thi kim loai. Nhu vay phép chuén do ion kim loai béng EDTA gém 2 giai doan sau:
- Phan tng gitra ion kim loai t do va complexon.
- Phan ung gitra complexon va ion kim loai trong phtrc.
Co ché chuyén mau:
Me"" + dungdich dém pH + CTKL

Phue chat [CTKL + Me™ ]+ H, Y = MeY*™ + 2H" + CTKL ty do
Mau A Mau B

Chat chi thi nguyén chat rat khé sir dung vi chi cAn mot lugng nho d6i khi da
lam cho mau dung dich qua dam, khong thé quan sat dugc su ddi mau tai diém tuong

duong. Dé dé sir dung ngudi ta phai pha lodng chiing bang nhimng hoa chit khac nhau.
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Bing 4: Mt so chit chi thi thwong gap trong chudn dp complexon

TT Chiit chi thi Ion cin xdc dinh pH, didu kién Su thay d6i miu Cich pha
1 2 3 4 5 6
Ca®" >12; NaOH D6 — Tim 0.25% 1160 v
. 24 N2+ 2+ . . 5 o tron Vo1
1 | Murexide Cu™, Ni", Co ~8; NH; Da cam — Tim NaCl tinh thé
Ag™ 10-11,5; NH; Do — Xanh tim
AP, d4t hiém 7-8; chuan nguoc bing
muoi kém co pyridin
Ba2*. Ca* 10; ‘fé mit complexonat
’ magie; dém amon
Bt 9-10; chudn ngugc bang
muoi kém
Cd*, Co™, Mg, 10; NH3;’chu§n nguoc
Zn*", Cr'” bang muo6i Mn
Fe> Ti* chuan nguoc bang mudi .
’ kém c6 pyridin 0,1% tron voi
2 | Eriocrom den T Ga™ 6,5-9,5; chuan nguoc D6 nho — Xanh|NaCl (KNO;)
a bang mubi kém tinh thé
He" 9-10; thém complexonat
& magie
Mn?" 10, thém hydroxylamin
NiZ*. Pb 10, phuéin nguoc bang
’ mudi kém
TP 10, chuan ngugc bang
muoi magie
V4 10, chuan ngugc bang
muodi Mn
Dit hiém 6-7 Xanh — Do
Bi** 2-3; HNO, D6 - Vang
cam
3 Bromopyrogallol d6 | Pb** 5-6 Xanh tim — D060,5% trong
(PBR) Ni**, Cd*, Co* | 9, dém amon ethanol 50%
Mg?**, Mn**, Pd*, | 10, dém amon, ghuén Xanh — P6 nho
TP, Fe** In*, ngugc bang mudi chi
Ga>* hodc bitmut
Bi* 1-3, HNO;
Th* 1,7-3,5; HNO;
Zn* HNO; 1M; 90°C
Se?" 22-5 bé — Vang
Zn** 3-3,5; dém axetac
Hg2+, T 4-5; dém axetac
4 | Xylenol da cam Cd*’, Fe?’ 5-6; dém urotropin 0’151% tiong
Co** 5-6; dém urotropin; 80°C D¢ tim — Vang cthano
DAt hiém 5-6; dém urotropin
Zn** 5-6; dém axetac D6 — Vang
Pb* 5; dém axetac
3+ 3+ 3+
Aﬂ; Fez+, Ga4+, Chuén nguoc voi mudi Xanh tim—
Ni , Pb 5 Sn , 4+ \
U4+, V02+ Th Vang
Ca?t 14,5; NH;
5| Canxon 12,5:13; NaOH Hone > Xagh | TFON V6 Na:SO,
Cd* 11,5; NH; Ong = AN tinh thé (1/100)

Mg2+, Mn2+’ Zn2+

10, dém am6n
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1 2 3 4 5 6
Bi'" 1-3; HNO; Do—Vang xanh
cd” 5-6; dém axetic Hong—Vang
xanh
Cu** 3-5; dém axetac; ~80°C | Tim — Vang
In* 2,3-2,5; dém axetac Do — Vang
6 (Piridin-2-azo) 1- Ni** 4; metanol 25%; ~60°C | Tim — Vang |0.1% trong
naphatol-2 (PAN) Th* 2-3,5; HNO; ethanol 96%
Alz*, CaZ;, (3023*,
+ + +
i/[e 2 HE LG8 oy nguoc bang mubi | Po — Vang
g, Mn", Cu2t
Mo®", Ni’, Pb*, u
dat hiém
Bi' 1-2; HNO,
T 1,7 Do — Vang
In’" 2,3-2,5: 6 ~70°C
Hg*" 3-6 D6 — Da cam
cd* 6-11,5; dém NH; D6 — Vang
(Piridin-2-azo)-4 2 5; dém axetac bPé — Van 0 .
7 resorsin (PAR) Cu 11,5; dém NH;4 hoic Xanhg 0.1% trong nuce
Mn”" 9; dém NH;,
Ni** 5; dém axetac; ~90°C
Pb** 5-9,6; dém urotropin Do — Vang
dat hiém 6; dém urotropin
Y, Zn? 5-11; d@ém urotropin
8 | Axit sunfosalixilic Fe* 2-3; dém axetac b6 —» Vang |5% trong nudc
Ca™, Cd” 11,5; NH; D6 —> Xanh |
Mg, Zn*" 10; dém amoniac Po — Xanh o
9 | Eriocrom xanhden B | v** HCI0,01-02M Xanh o> Do | e trong
2 i N oot methanol
74 15{(5/10 0,01-0,5M; metanol Xanh — Dé
Ba’', Sr* 10-11; dém amoniac
Ca2+ 12; NH; hoac NaOH Xanh — Xam
Mg2+ 10-11,5; d&m amoniac
Bi' 1-3; HNO; .
Cd*', Co*" 5-6; dém urotropin Xanh — Vang
Xanh —
Cu** 11,5; NH; Khong mau
hoac xam
Fe*' 4,5-6,5; d&ém urotropin
oF A :
10 | Metylthymol xanh X - ran (1/100) hoac
Mn2* 6-6,5; dAem urotropin 0,1%
11,5; d&ém NH; Xanh —> Va
Pb*" 6; dém urotropin anh — vang
Dit hiém 6; dém urotropin
Sn** 5,5-6; piridin+axetac+F"
70 6-6,5; dém urotropin
7+ 1—920,0acx1t cloaxetic; Xanh — Dé
Ga*', In* 4,5-6; dém axetac mat mau
huynh quang
Zni+ . . 9-10; dém amoniac 0,130g chi thi va
+ + T
11 | Zincon ((:3?12{ (13:3+: Ii (2)+’ ’ 9-19.; cl~1u§n ngugc bﬁng Xanh — Vang t2rr(§1111;\11a (%II_IHIIM
Mn2+, Pb2* muoi kém b
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V. Chit chi thi hiap phu

Chat chi thi hap phu la nhiing chét hitu co yéu, trong dung dich c6 thé phan ly thanh

ion. Mau dang ion cua chét chi thi hap phu khi & trang thai tu do khac mau khi né bi hap phu

1én bé mat két taa.

Bdng 5: Mt sé chit chi thi hap phu thuong gap

TT Chiit chi thi Ton cin xéc dinh ch:g: o Su thay dbi mau Cach pha
N =19
1 | Alizarin do S Fe(CN)g" Pb** Vang — dé hdng gféé 1% trong
2 | Bengal hong A ICl(_;/Ol Sur co mat cua Ag’ Hong — tim 0,5 % trong nuéc
0
3 | Bromcresol xanh Ccr Ag' Tim — xanh é (;(; /: rong etanol
s - + \ 1% trong etanol
4 | Bromphenol xanh CI, Br, SCN, I Ag Vang — xanh 20%
0
5 | Diphenylamin Zn** Fe(CN)s" | Xanh — xanh 14 ma é é(; /: rong H>S0,
SCN,, Ag’, Do — tim 0
6 | Diphenylcacbazit g2+ O’IOA) trong etanol
CI, Br Hg Khong mau — tim | 96%
Cr bo sang — tim
0
7 | Diphenylcacbazon | Br, T Ag' Vang — xanh 14 ma 89620/? trong ethanol
SCN- bo — xanh
N cr . Po6 — xanh )
8 | Cong gb do BT Ag 0,1% trong nude
T,
Cr Vang xanh — hong
Flureocin : ] + 0,2% trong nude
9 (mubiNa) Br, SCN Ag hoéc ethanol
r Vang xanh — da cam
Cr Do tim — hong
10 | Fucsin (Rosanilin) | Br, T’ Ag’ Da cam — hong 506/2 /trong cthanol
0
SCN’ Xanh — hong
. - . + A x 0,5% trong nudc
11 | Eosin Br, I, SCN Ag Da cam — hong sam hodic ethanol 65%
12 | Erytrosin MnO,>, T’ Pb** Da cam — d6 sAim | 0,5% trong nude
13 | Rolamin 6 G Ag' CI", Br Vang d6 — doé tim | 0,1% trong nudc
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CAC BAI THi NGHIEM

Bai 4
PHA CHE VA CHUAN PO DUNG DICH HCI

Axit HCI dic 1a chat d& bay hoi va hap thu hoi nuéc c6 trong khong khi. Vi vay
khong thé 1dy mot thé tich xac dinh dung dich HCI ddc ban & thi trudng dé pha mot dung
dich HC1 ¢o6 néng dd chinh xac da dinh trudc, ma sau khi pha ché can phai xac dinh lai néng
dd cua dung dich do.

Mubn thé can dung nhitng chét tinh khiét, ¢ thé cin hodc pha ché thanh dung dich
c¢6 ndng do chinh xac dinh trude rdi ding chat nay dé xac dinh nong d6 dung dich HCI —
Nhimng chat nhu thé goi 1a chat gdc (chat khoi dau hay chét co s6)

Thuong nguoi ta dung Na;B4O; (borax) hoac Na,COs, nhung Na,B4O5 la chat thong
dung hon vi dé tinh ché, phan tir lugng 16n trong khi Na,COs kho tinh ché, d& hat am va
phan tu lugng bé.

I. Co sé phwong phap

Khi hoa tan vao nuéc, Na,B4O7 bi thuy phan:

Na,B4O; + TH,O0 <& 2NaOH + 4H3;BOs (1)

H;BO; la axit yéu, NaOH 14 kiém manh do do dung dich borax c6 tinh chat kiém
manh, c6 thé dinh phan b?mg cac axit, vi du bfmg HCI

Khi tac dung véi HCI phan timg xay ra:

NaOH + HCl = NaCl + H,O (2)

GOp hai phan tng (1) va (2) ta co6

Na,B4O; + 2HCI + 5H,O = 2NaCl + 4H;BO;

& diém tuwong duong, dung dich chira hdn hop NaCl va H;BOs, pH duoc xac dinh theo
axit yéu H;BOs, tinh ra pH = 5.

Boi vy chét chi thi tot nhat dé xac dinh diém twong duong 1a metyl do (pT = 5,5).
Ciing c6 thé dung metyl da cam (pT = 4) va tinh ra chi sé dinh phan cua chit nay van nam
trong budc nhay pH.

II. Cach xac dinh

1. Pha ché dung dich chuin Na;,B,0-

Na,B4O- la chit két tinh ngam 10 phan to nude (Na,B4O7.10H,0).

Tinh luong Na,B407.10H,0 can ldy dé pha 200m/ dung dich Na,B40;0,1N:

DBuong lugng gam cia Na,B,0,.10H,0 :% _3814

=190,7g

Luong Na;B407.10H,0 can iy dé pha 200m! dung dich 0,1N: 190,7x0,1x0,2 = 3,814¢
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Céan mot lugng chinh xac Na,B40,.10H,0 trong khoang 3~4g (khéng nhdt thiét phai
c6 can cho dung luong da tinh trén) cho vao cdc ¢6 mod 100ml, thém nuée cat, dun nhe cho
tan hét. Chuyén dung dich vao binh dinh mirc 200ml, trang cbc nhidu 1an bang nudc cat va
db tat ca vao binh dinh muc. Sau d6 thém can than nudc cit vao binh dinh mirc cho dén vach
mirc. X4o tron déu dung dich.

Tt luong can thuc té tinh lai néng dd dung dich Na,B40.

2. Pha ché dung dich HCl~ 0,IN

Axit HCI dic ¢6 d = 1,19g/ml, chtra ~38% HCI nguyén chét.

Tir d6 tinh thé tich HCI déic can 1iy dé pha mot thé tich dinh trudc dung dich HCl = 0,1/,

Dung mdt céc ¢6 mé (dung tich tuy theo thé tich can pha ché), thém vao d6 luong
nudc cét can thiét. Dung mot dng dong nho 14y thé tich HCI didc can thiét da tinh, cho vao
cde nudce cit, khudy déu (1am trong ta hat hoi doc). Rt sang binh chira.

Dé pha duoc 1/it HC1 0,1N can lay khoang 8m! HCI dic

3. Xac dinh néng do dung dich HCI

Rira sach buret, dung 10~15m/ dung dich HCI da pha trang buret va trang coc dung
dung dich HCI. Sau d6 d6 dung dich HCI vao buret, chinh dén vach 0. Cha y dé trong phan
duoi cua buret khong con bot khi.

Dung pipet lay chinh x4c 10,00m/ dung dich Na,B40 cho vao binh nén di rira sach,
thém 1~2 giot chat chi thi metyl do.

Mo khoéa buret cho dung dich HCI nho tur tu xuéng binh dung Na,;B,07, lac déu. Khi
dung dich trong binh nén dot ngot chuyén tir mau vang sang mau hong thi két thuc dinh
phén. Ghi thé tich HCI da dung.

IIL. Hoa chit va dung cu can thiét

- HCI dac 38% (d=1,19g/ml)

- NayB407.10H,0 tinh khiét phan tich (M=381,37)

- Dung dich metyl d6 (0,1% trong con)

- Binh dinh murc c6 dung tich 200m/

- Buret, pipet, ong dong, cdc c6 mo, binh nén, diia khudy

Cau hoi va bai tap

1) Viét cac phan ting xay ra trong qua trinh dinh phan Na,B,0; bang HCI.

2) Tinh pH cta dung dich H;BOs ndng d6 0,1M biét pKH;BO; = 9,24.

3) Tai sao trong truong hop dinh phan (pK;) nay nguoi ta dung metyl dé lam
chét chi thi?

4) Tinh s6 ml HC1 diic d = 1,19g/ml; 38% can thiét dé pha 250m! dung dich HCI 0,1N.

5) Can lay bao nhiéu ml HNO; dic d=14g/ml; 68% dé pha 5 lit dung dich HNO; 0,1N?

(DS: Khoang 33,1ml.)
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Bai 5
XAC PINH NONG PO DUNG DICH NaOH BANG DUNG DICH HCI

O thé rdn, NaOH rat dé hit am trong khong khi, dung dich NaOH hip thuy CO, trong
khong khi tao thanh Na,COs. Boi vay khong thé pha dung dich NaOH c6 ndng do chinh xéac
dinh trudc theo lwong can. Hon nita sau khi dd pha ché va xac dinh nong do trong timg thoi gian
bao quan, trude khi dung ngudi ta phai x4c dinh lai nong do ctia no.

I. Co sé cua phuwong phap

Dung dung dich HCI d4 biét nong d6 chinh xac lam dung dich chuan dé x4c dinh nong
do dung dich NaOH theo phan tng:

NaOH + HCl = NaCl + H,O

Pay 1a truong hop dinh phan mot bazo manh bang mot axit manh, c6 thé dung metyl
d6, metyl da cam hay phenolphtalein 1am chat chi thi.

I1. Cach xac dinh

Nap dung dich HCI d3 biét chinh xac ndng d6 vao buret.

Dung pipet liy chinh x4c 10,00m/ dung dich NaOH cho véo binh nén 100m/, thém 2~3
giot chat chi thi metyl da cam rdi dinh phan bang dung dich HCI cho dén khi dung dich chuyén
tir mau vang sang mau da cam. Ghi thé tich dung dich HCI d3 dung.

Lai 1ay chinh xac 10,00m! dung dich NaOH cho vao binh nén sach, thém 7~8 giot
chat chi thi phenolphtalein rdi tién hanh chuan do bang dung dich HCI cho téi khi toan bd
dung dich chuyén tir mau hong sang khong mau thi dimg qua trinh chuan d6. Ghi thé tich
HCl tiéu ton.

So sanh thé tich HCI tiéu ton trong qua trinh chuin dd v&i 2 chét chi thi & trén. Nhan
xét két qua thu duoc.

II1. Hoa chat va dung cu can thiét
Dung dich NaOH can xéc dinh néng do
Dung dich HCI

Chat chi thi metyl da cam va phenolphtalein

Céc dung cu can thiét cho phan tich thé tich

Cau héi va bai tap
1) Tai sao khi ding metyl d6 va phenolphtalein lam chat chi thi trong truong hop dinh
phan dung dich NaOH di tiép xtc lau voi khong khi bang dung dich HCI thi két qua khac

nhau?
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2) Tim ndéng do duong luong gam va d6 chuan cua dung dich KOH néu lay 0,1485g
axit succinic H,C4H,04 hoa tan rdi dinh phan bﬁng dung dich KOH thi hét 25,20ml dung
dich KOH?

(DS: 0,1005N)

3) Cho 9,777g axit nitric ddm dic vao nudc pha lodng thanh 1/iz. Bé dinh phan 25m/
dung dich NaOH 0,1040N can 25,45ml dung dich HNOjs vira pha trén. Tinh néng d6 phan
tram cua dung dich HNO3s dam dac.

(DS: 65,85%)

4) Tinh s6 gam H3PO, c6 trong dung dich, néu khi dinh phan dung dich d6 bang dung
dich NaOH 0,2000N dung phenolphtalein 1am chat chi thi thi tén hét 25,50m! dung dich
NaOH.

(DS: 0,2499g)

Bai 6
XAC DINH HAM LUQNG Na,CO; TRONG Na,CO; KY THUAT

I. Co sé phwong phap

Phuong phép trung hoa 14 phuong phap co ban duoc lya chon dé xac dinh ham luong
natri cacbonat.

Na,CO; + HClI = NaHCO; + NaCl (D)
NaHCO; + HCI = H,COs; + NaCl (2)

Co6 hai diém tuong duong quan sat dugc trén duong chuan do Na,COs. Tai diém tuong
duong dau tién, twong tmg v&i phan tmg chuyén cacbonat thanh hydrogen cacbonat, pH cua
dung dich c& 8,3; tai diém tuong duong thtr hai khi san pham cuia phan tmg 1 axit cacbonic
va cacbon dioxit, pH cta dung dich c& 3,8. Piém tuong duong thir hai dugc lua chon dé dinh
luong cacbonat do budc nhay pH & day 16n hon nhiéu so véi diém tuong dwong thir nhat. Bé
phép xac dinh duoc chinh xac hon ngudi ta tién hanh dun s6i nhe dung dich trong thoi gian
ngan nham loai ra cac san phdm trung gian cta phan tng d6 1a axit cacbonic va cacbon
dioxyt. Thao tac nay sé& lam thay doi nhiéu pH cta dung dich va c6 thé 1am thay d6i mau cia
dung dich.

H,CO; —» CO, + HO
Chét chi thi duoc lua chon cho phan ing chuan do 1a bromocresol xanh hodc metyl da cam.
Mot cach khac ciing hay dugc st dung do 1a cho du mdt lugng axit chuin sau d6 chuéin

d6 nguoc bang dung dich kiém chuan.
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II. C4ch tién hanh

Say kho mau Na,COs3 & 110°C trong khoang 2 gic, 1am ngudi vé nhiét do phong trong
binh hit am.

Can chinh xac mot lugng mau (khoang 0,2g) cho véo binh nén 250m! rdi hoa tan hoan
toan bang khoang 50ml nudc cat. Thém vao d6 2~3 giot chat chi thi bromocresol xanh rdi
chuan do bang dung dich chuan HC1 0,10N cho t6i khi toan bd mau xanh lam cta dung dich
chuyén thanh mau xanh 14 ciy. Pun s6i dung dich khoang 2~3 phiit, 10i 1am ngudi vé
nhiét d6 phong (mau ciia dung dich sé chuyén tir mau xanh ld cdy vé mau xanh lam, néu mau
sdc khéng doi chieng t6 dd chudan dé duw axit) roi tiép tuc chuan téi khi toan bo dung dich c6
mau xanh 14 ciy.

Tinh ham luwong phan trim natri cacbonat cé trong mau.

Bai 7
XAC PINH NONG PO NaOH VA Na,CO; TRONG HON HOP

Céc chat kiém hap thu CO, trong khong khi chuyén thanh mudi cacbonat tuong tng;
2NaOH + CO, = Na,CO; + H,O
Do d6 dung dich NaOH luén Iuén chira NayCOs. C6 nhing truong hop phai biét ham lugng
riéng ctia NaOH va Na,COj3 dé giai quyét van dé nay c6 thé dung 2 phuong phap:
Phuong phap 1: dwa trén viéc xac dinh 2 diém tuong duong trén duong dinh
phan Na,COs.
Phuong phép 2: dinh phan dung dich NaOH sau khi két tia COs>~ bang ion Ba®".

Phwong phap 1
I. Co s¢ cua phwong phap
Dung dung dich chuan HCI cho tac dung véi hdn hgp NaOH va Na,COs, phan tig xdy
ra 1an luot nhu sau:
NaOH + HCI = NaC(Cl + H,O (1)
Na,CO; + HCI = NaHCO; + NaCl (2)
NaHCO; + HCI = H,CO; + NaCl 3)
Khi dinh phan hdn hop NaOH+Na,COs3, luc két thiic phan tmg (1) va (2) pH cua dung
dich khoang 8,3 (xem cach tinh pH cua chit ludng tinh). Néu trong dung dich c6 mat chét

chi thi phenolphtalein thi & thoi diém nay chat chi thi s& mat mau hong.
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Tiép tuc cho HCI tac dung, khi phan tmg (3) két thic, toan bd NaHCO; chuyén thanh
H,COs, pH cta dung dich khoang 3,8 (xem cach tinh pH cua dung dich da axit). Luc d6 néu
trong dung dich c6 mat cht chi thi metyl da cam thi mau ctia n6 s& chuyén tir vang sang da cam.

Nhu phan 1y thuyét da chi rd, H,CO;3 ¢6 hang s6 K, K, ma ty s6 % <10* budc nhay

2
pH & diém twong duong thir nhat (tao thanh NaHCOs) khong du 16n, béi vay viéc d6i mau
ctia chit chi thi & diém nay ciing khong 1 rang va do d6 viéc xac dinh diém twong dwong
kém chinh xac.

Mot trong nhirg nguyén nhan lam giam d6 chinh xac cia phép xéac dinh con do sy hap
thy CO, trong khong khi (hodc trong nudc), vi thé ma mot phan NaOH bién thanh Na,COs
ngay trong khi dinh phan. Vi thé, khi phan tich can:

- Pha lodng dung dich bang nuéc khong chira CO,

- Binh phan ngay khi 1dy hon hop

- Khi gan két thic dinh phan (v6i chat chi thi phenolphtalein) thém HCI tuong ddi
cham dé tranh tao thanh H,CO; tu do

- Bung lic dung dich qua manh (néu khong, sé& ting cudng sy hip thu CO,)

- Dung mdt luong phenolphtalein tuong déi 16n (8~10 giof), néu dung it qua thi chat chi thi
¢6 thé mat mau sém trude diém twong duong do phenolphtalein nhay véi COs.

I1. Cach xac dinh

Dung pipet liy chinh xac 10,00m/ hdn hop NaOH+Na,COs cho vao binh nén, thém
7~8 giot dung dich chét chi thi phenolphtalein roi dinh phan bang dung dich HCI 0,1N cho
dén khi mat mau hdong. Poc va ghi thé tich dung dich HCI tiéu ton. Thém tiép vao dung dich
1~2 giot chét chi thi metyl da cam, dung dich s& c6 mau vang. Chuan d9 tiép cho dén khi dung
dich tir mau vang chuyén sang mau da cam. Poc va ghi thé tich HCI da ding.

Phwong phap 2

I. Co sé ciia phwong phap

Dung dung dich HC1 0,1N dinh phan hén hgp NaOH+Na,CO3, dung metyl da cam lam
chét chi thi. Ta biét dugc thé tich dung dich HCl tiéu ton dé tac dung vai toan bo NaOH va Na,CO;

Sau do léy mot mau khac, két tua COs> bfing dung dich BaCl,, CO;> 8 tao két tua
BaCO;

Na,COs; + BaCl, = BaCO;] + 2NaCl

Dung dich con lai la NaOH. Khong can loc két tua, dung HCI dinh phan dung dich véi
chét chi thi phenolphtalein, biét duoc thé tich dung dich HCl can tac dung véi riéng NaOH.

Tir d6 suy ra thé tich dung dich HCI can tac dung v6i Na,COs, phuwong phéap nay chinh
xac hon phuong phap 1.
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II. Cach xac dinh

Dung pipet ldy chinh xac 10,00m! dung dich hdn hgp NaOH+Na,COs cho vao binh
noén, thém 1~2 giot chat chi thi metyl da cam rdi dinh phan bang dung dich HCI cho dén khi
dung dich c6 mau da cam. Ghi thé tich HCI tiéu ton (V).

Lai léy chinh xac 10,00m!/ dung dich hdn hop nhu trén, cho vao binh nén sach, thém
5~7ml dung dich BaCl, 5% va 8~10 giot chat chi thi phenolphtalein. Khong can loc két tua,
dinh phéan dung dich bang dung dich HCI cho dén khi mat mau. Ghi thé tich HCI tiéu tén cho
phép dinh phan nay (V).

(V1 — V>) chinh 1 thé tich dung dich HCI tac dung voi Na,COs.

IIL. Hoa chit va dung cu can thiét

- Dung dich hon hgp NaOH + Na,COs

- Dung dich HCI 0,1N

- Dung dich BaCl, 5%

- Chit chi thi phenolphtalein, metyl da cam

- Céc dung cu can thiét cho viéc phan tich thé tich.

Cau hoi va bai tap

1) Tai sao phuong phap xac dinh NaOH va Na,COs trong cung mot dung dich bang
HCI véi 2 chét chi thi khong chinh xac?

2) Trong phuong phap thtr 2, néu sau khi két tia COs>~ bang BaCl,, chuan d6 dung
dich NaOH con lai bang HCI véi chét chi thi phenolphtalein thi khong can loc két tia
(BaCO3) néu dung chat chi thi metyl da cam c6 dugc khong? Giai thich.

3) Tinh lugng KOH va K,COs trong mot mau san pham KOH k¥ thuat néu sau khi hoa
tan mau, chudn d6 dung dich bang dung dich HCI 0,09500N véi chat chi thi phenolphtalein
thi hét 22,40ml con véi chat chi thi metyl da cam thi hét 25,80m/ dung dich HCI.

(DS: 0,046g K>CO3 va 0,1013g KOH)

4) Khi dinh phan 25,00m! hdn hop Na,COs; va NaHCOs bang dung dich H,SO,4
0,1200N véi chit chi thi phenolphtalein thi hét 9,46m! con voi chit chi thi metyl da cam thi
hét 24,80m! dung dich H,SO4 néi trén.

Tinh sb gam Na,COj; va NaHCOj; trong 250m! dung dich hén hop néi trén.

(DS: 1,203g Na,CO; va 0,5989g NaHCOj3)

5) Sau khi hoa tan 1 mau CaCO; vao 50,00m/ dung dich HC1 0,200N, ngudi ta can
ding 10,00m! dung dich NaOH dé chuan d6 luong du HCI. Biét rang dé chuan d6 25,00m!
dung dich HCI néi trén can 24,00m! dung dich NaOH. Tinh s gam CaCO; c6 trong mau
phan tich.

(DS: 0,3962g)
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Bai 8
XAC PINH HAM LUQONG AXIT CO TRONG DAM VA RUQU VANG

I. Co sé phuong phap

Téng luong axit co trong ddm hodc rugu vang c6 thé xac dinh bang mot bazo chuin
theo phuong phap chuan d6 thong thuong. Tong luong axit xac dinh duoc trong dam duoc
tinh theo axit axetic boi axit nay chiém chi yéu trong d6 mic du cling c¢6 nhiing axit khac
trong mau. Tuong tu nhu vy, tong luong axit c6 trong ruou vang duoc tinh theo phan trim
axit tactric, cho du trong mau con c6 nhiing axit khac.

Ham luong axit trong hau hét cac mau ddm déu vao khoang 5% (trong luong/thé tich)
quy ra axit axetic va cac mau rugu vang 1a dudi 1% (trong lugng/thé tich) quy ra axit tactric.

IL Cich tién hanh

— V&i mot mau dam (lwong axit ¢é trong chai dam cé thé bi giam di néu dé ngoai
khéng khi, do vdy mdu ldy dé phdn tich phdi ldy tir chai dwoc ddy mit kin): Dung pipet 1dy
chinh xéac 25,0m! miu cho vao binh dinh mac 250m! rdi dinh mtc bang nudc cat tdi vach,
lic déu. Tu binh dinh mirc nay léy ra 50,00m! dung dich cho vao binh nén loai 250m/ roi
thém khoang 50m/ nudc cit nita. Thém vao d6 1~2 gior chét chi thi phenolphthalein (lwong
chi thi cé thé tang lén dé dam bao sw thay doi mau cé thé nhin thdy dwoc la dé dang nhar)
rdi chuan d6 bang dung dich chuan NaOH 0,1M t&i khi dung dich ¢6 mau hong (khong mét
mau trong khoang 30 gidy)

Tinh luong axit trong mau ddm theo ham luong phan trim (trong luong/thé tich) axit
axetic CH3COOH (60,053g/mol)

— Véi mot mau ruou vang: Dung pipet 14y chinh xac 50,00m/ mau cho vao binh nén
loai 250m/ rdi thém khoang 50ml nudc cit. Thém vao do 1~2 giot chit chi thi
phenolphthalein chuan d¢ bang dung dich chudn NaOH 0,1M t6i khi dung dich c6 mau hong
(khong mat mau sau khoang 30 gidy).

Tinh lugng axit ¢6 trong miu rugu vang theo ham lugng phan trim (w/v) axit tactric
C,H40,(COOH), (150,09g/mol)

III. Hoa chit va dung cu

- Dung dich NaOH 0,1 (fixanal)
- Chit chi thi phenolphthalein
- Céc dung cu can thiét cho phan tich thé tich
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Bai 9
PHA CHE VA XAC PINH NONG PO DUNG DICH KMnO,

I. Co sé ciia phwong phap Pecmanganat

KMnO; 14 chit oxi hoa manh, thuong dugc dung dé xac dinh nhiéu loai chat khir khac
nhau.

Phan Gng oxi hoa cia KMnOy c6 thé tién hanh trong méi trudng axit hay moi truong
kiém, nhung phan mg trong méi trudng axit hay duoc ding hon.

Trong modi trudng axit, MnO,~ khi bj khir chuyén thanh ion Mn*"

MnO, + 8H" + Se < Mn™" + 4H,0

Néu luong axit khong du thi chi xdy ra phan ung (trong méi truong axit hoic kiém
cling vay).

MnO; + 4H" + 3¢ <  MnO, + 2H,0

Khi ting nong d6 ion H', phan tng tiép tuc:

MnO, + 4H" + 2¢ <  Mn™" + 2H,0

Khi ding dung dich KMnO, dé chuan do, sau diém twong duong (du KMnO4) dung
dich c6 mau hong tim, nén khong can dung chét chi thi.

IL. Pha ché va bio quan dung dich KMnO,

Trong phong thi nghiém phén tich, thudng pha ché dung dich KMnO, c6 nong d6 0,1N;
0,05N; 0,02N; 0,01N va no6i chung hay dung dung dich KMnO;4 co néng d6 0,05N.

KMnOjy 14 chét ran, tinh thé mau tim den va thuong co tap chét, nhat 14 MnO», ngoai ra
vi 1a chat oxi hoa rat manh nén khi hoa tan vao nuéc KMnOy bi phan hity boi cac chat khir
c6 trong d6 nhu NHs, cac chat hitu co, bui v.v... vi vdy sau khi pha ché xong, nong d6 dung
dich giam dén, phai sau 7~10 ngay néng d6 mai on dinh.

Do d6 khong thé (va ciing khong can thiét) pha dung dich chuan KMnO, bang cach lay
luong can that chinh xac, ma sau khi pha dé 7~10 ngay rdi xac dinh lai ndng do cta dung
dich. (Néu dun séi dung dich KMnO,, qud trinh oxi héa xdy ra nhanh, sau vai gio ¢ thé loc
b6 két tia va dwoc dung dich KMnOy ¢é néng dé on dinh)

Khong dugc cho dung dich KMnO, tiép xtic vdi cao su, nit bac, gidy v.v.. vi vay
muén loc dung dich thi ding chén loc thé tich day xp hodc xiphong.

Phai bao quan dung dich KMnOy trong t6i hodc trong chai mau thim dé tranh phan
ung xdy ra khi bi anh sang kich thich:

KMnOs + H,O = MnO,| + KOH + O,
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III. Cach x4c dinh ndng @9 dung dich KMnOj
C6 thé ding H,C,04.2H,0, NayCr04, Asy03, Ku[Fe(CN)s].3H,0 v.v... dé xac dinh
néng dé dung dich KMnOy4, nhung hay dung nhat 1a H,C,04.2H,0 va Na,C,04 vi 1a nhitng
chat co cong thire xac dinh, dé tinh ché.
Duéi déy 1a cach xac dinh ndng d6 dung dich KMnO, bang H,C,04.2H,0
1. Co so cua phwong phap
Trong mdi trudong axit, KMnO,4 oxy héa H,C,04 theo phan tng:
SH,C,04 + 2KMnOy4 + 3H,SO4 = 2MnSO4 + K3SO4 + 10CO, 7T + 8H,0
C,04 - 2e = 2CO,
MnO,  + 8H' + Se = Mn®" + 4H,0

- Piém tuong duong duoc xac dinh khi dung dich c6 mau hong nhat (mau cia KMnOy
du), khong mit sau khoang 30 gidy.

- Phan tng tién hanh trong méi trudong H,SO4

- Liic dau phan tmg xay ra cham nén dé tang tc do phan tmg, truéc khi chuan do can
dun nong dung dich H,C,04 (khong dun sbi dé tranh H,C,04 bi phan huy).

2. Cdch tién hanh

a) Pha ché dung dich H,C,0, 0,05N
Can mot luong H,C,04.2H,0 0,05N can thiét, vi du dé pha 200,0m! thi lay:
0,05 x 63,03 x0,2 = 0,6303¢g
Cho vao cdc c6 mo sach, thém nude cit, dun nhe cho dén khi tan hét. Chuyén vao binh
dinh mac 200m! (trang coc nhiéu lan bcing nwée cat va dé tat ca vao binh dinh muec), dé
ngudi, thém nude cat dén vach, xao tron déu dung dich.

Tinh va ghi lai ndng d6 chinh x4c cta dung dich H,C,0, vira pha.

b) Pinh phin dung dich KMnO, bang H,C,0,

Léy chinh xac 10,00m/ dung dich H,C,04 cho vao binh nén, thém 5~7ml H,SO4 6N,
dun néng trén bép dién téi 70~80°C.

Cho dung dich KMnO, 1én buret — diéu chinh t&i vach s6 0 rdi cho chay tir tir dung
dich trén buret Xuéng binh nén dung H,C,04 (liic dau cho tung giot KMnO, xuéng mot, sau
khi dd sinh ra di lvong Mn®" lam xiic tdc cho phan iimg thi c6 thé tang nhanh téc dé chudn
dé 1én) dong thoi lac nhe cho téi khi toan bd dung dich trong binh nén xuit hién mau hong
nhat, khong mat mau sau khoang 30 gidy.

Luu ¥ rang khi két thac chuan do dung dich trong binh nén phai con am (>40°C)
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IIL Hoa chit va dung cu can thiét

Dung dich KMnO, can chuan do

Tinh thé H,C,04.2H,0 tinh khiét phan tich (P.A)
Dung dich H,SO4 6N

Céc dung cu can thiét cho phan tich thé tich.

Cau héi va bai tap

1) Tai sao khong thé pha dung dich KMnOy4 ¢6 nong do dinh truéc theo luong cén
chinh xac?

2) Giai thich cac diéu kién thi nghiém: thém H,SO,, dun néng dung dich, toc d6 thém
thudc thir vao dung dich ban dau phai rat cham.

3) Tai sao khi dinh phén, d 1au mau cia KMnO, dung dich lai bién mét.

4) Lay 0,2000g mau quing chira MnO,, ché hoa bang H,C,04 dur va H,SO,. Thé tich
dung dich H,C,04 da 1dy 1a 25,0ml va dé chuan do6 lugng H,C,04 du can 20,0m! dung dich
KMnO, 0,020N. Biét rang 25,0ml dung dich H,C,04 tac dung vira hét 45,00m! dung dich

KMnOjy trén. Tinh % Mn trong quéang.
(DS: 6,87%)

Bai 10
XAC PINH HAM LUONG CANXI TRONG PA VOI

Thanh phén chu yéu cua da voi la CaCOs, ngoai ra con c6 mot luong nho SiO,, Fe,0s,
Al Os ...

I. Co s phuwong phap
Hoa tan da voi trong axit HCI:

CaCO; + 2HCI = CaCl, + CO,t + H,O
Két tia ion Ca** bang H,C,0,4

Ca> + 045 = CaCy04)
Loc léy két tta CaC,0y, rira sach roi hoa tan trong H,SO4

CaC,04 + H,SO4 = CaSO4 + H,C,04
Chuan d6 H,C,04 tao ra biang dung dich KMnO, di biét ndng do:

2KMnO4 + 5H,C,04 + 3H2SO4 = 2MnSO4 + K3SO4 + 10CO,1T + 8H2O
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II. Cach xac dinh

Can chinh xac mot lugng d4 voi cho mau vao cde cd mod dung tich 100m! tam w6t mau
bang vai giot nudc, cho tir tir dung dich HCI 1:1 vao cbc chira mau, dun nhe trén bép dién
cho t6i khi mau tan hét.

Chuyén dung dich véo binh dinh mirc 250ml, trang nhiéu 1an cdc chira miu bang nudc
cat roi do vao binh dinh mirc. Pinh mirc bang nudc cat t6i vach, lic déu.

Dung pipet 1y chinh xac 10,00m! dung dich cho vao binh tam giac thém vai giot metyl
da cam, 50~60m/ nudc cat, 10m/ dung dich H,C,04 5%, dun néng tdi 70~80°C va thém tur tir
ting giot dung dich NH4OH 10% cho dén mat mau hong (chuyén sang mau da cam)

Cho cbc 1én bép cach thiy dun khoang 20 phut.

Dé nguoi, loc qua gidy loc day (bang xanh) ¢d gang gan nudc trong 1én gidy loc. Sau
d6 rira két tua trong cdc va trén gidy loc nhiéu lan bang nudc cat ngudi cho that hét ion
C,04% (kiém tra gian tiép bang cach thu ion CI°)

Hoa tan két tua ngay trén gidy loc va trong cbc bang dung dich H,SO4 6N, dé binh
dung két tiia dudi phéu, dun néng dung dich H,SO4 doi lén gidy loc va ding diia thiy tinh
choc thiing gidy loc cho két tia troi xudng (doi axit H;SO4 3~4 lan, ding khoang 50~60ml).
Cubi cung rira gidy loc 2~3 1an bang nudc cit nong.

Pun néng dung dich dén 70~80°C, chuan d6 H,C,04 trong dung dich bang KMnO,

I11. Héa chét va dung cu cén thiét

- Dung dich HCI 1:1

- Dung dich NH4OH 10%, dung dich H,SO4 6N
- Dung dich KMnO4 0,1N

- Chit chi thi metyl da cam

- Cdi, chay su; cdi, chay ma ndo. Céac dung cu can thiét cho phan tich thé tich

Cau héi va bai tap
1) Tai sao phai tim wét mau trude khi thém HCI
2) Tai sao phai trung hoa dung dich khi két tia CaC,04? Tai sao chi chi can trung hoa
t6i khi metyl da cam chuyén tir mau do sang mau da cam
3) Tinh s gam Ca trong 250m! dung dich CaCl, néu sau khi thém 40,00m! dung dich
(NH4),C;04 0,100N vao 25,00m! dung dich CaCl, va sau khi tach két tiia CaC304 ra, dé chuan do

lugng (NH4),C,O4 chua tac dung can dung 15,00m/ dung dich KMnQO4 0,02N
(DS: 0,74152)
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Bai 11
XAC PINH NONG DO DUNG DICH Fe** BANG KMnO,

I. Co sé phwong phap

Chuén d¢ ion Fe*' bang KMnOj, theo phan tng:

SFe” + MnOs + 8H' = 5Fe’" + Mn™ + 4H,0

P4y 1a phan tmg ty chi thi: trudc diém twong duong dung dich khong c6 mau sau diém
twrong dwong dung dich c6 mau phét hong do khi d6 du mét giot dung dich KMnO,

Pé d& dang x4c dinh diém tuong duong cin lam mét mau vang do tao ra ion Fe’.
Mubdn vay nguoi ta thém axit H;PO4 dé tao phirc khong mau: [Fe(PO4)s]>

II. C4ch tién hanh

Lay chinh xac 10,00m! dung dich Fe** cho vao binh nén, thém khoang 5~7m! hdn hop
hai axit H;SO4+H3PO,.

Trén buret nap ddy dung dich KMnOy vira xac dinh ndng d6 bang cach chuan do voi
dung dich axit oxalic, diéu chinh téi vach s 0 roi cho chay tir tir dung dich trén buret xuéng
binh nén dung dung dich Fe** cho t&i khi xuét hién mau hdng nhat va khéng mat mau sau
khoang 30 giay.

Ghi thé tich KMnOj tiéu tén, tinh ndng d6 Fe** trong dung dich.

II1. Hoa chét va dung cu can thiét

- Dung dich KMnOj d3 biét chinh xac néng do

- Dung dich Fe** can phan tich

- Hodn hop 2 axit H,SO4 va HsPOyq (cho 150ml H,SO4 dac (d=1,84g/ml) that can than
vao 500ml nudce, @é nguoi, thém 150ml H3;POy dac (d=1,70g/ml) sau do pha loang dung dich
thanh 1 lit)

- Cac dung cu can thiét cho phan tich thé tich.
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Bai 12
XAC NHS TTRONG DUNG D CH FeCl; B NG KMnO,

I.C s ¢ aph ngphap
Ham1 ngc astch coth xdc nh ¢ sau khi kh ion Fe’ thanh Fe* . Sau ¢
chu n  ionFe’ b ng KMnO,theo ph n ng:
S5F¢®  MnO; 8H = 5F¢’ Mn’  4H0
S5FeCl, KMnO; 8HCI = 5FeCl; MnCl, KClI 4H,0
c6th kh Fe® b ngcacch t kh khic nhau nh Zn, SnCl, v.v... Trong thi nghi m
nay kh Fe’ b ng SnCly:
FeCl; SnCl, = 2FeCl, SnCly
L ng SnCl,d phi cloib kh idungdchvindéc ngb oxi hdéab i KMnO,.
Mu nv yng itacho HgCl, vao dungd ch, ph n ngx yra:
SnCl, HgCl, = SnCly  HgCl,
HgChlaktt am tmutrng NuSnCl,ch d rtit, HCl,t oraitthit ¢ phn
ng gi a Hg,Cl, va KMnOy4 khong  ang k , khong gay sais cho phép xac nh.
Cnchuymts iukinsau:
Khoéng cdungd quénhi uSnCl,, n ukhéngs co6ph n ngx yra:
SnCl, Hg,Cl, = Hg SnCly
Kttatoramuxdm en,ticd ngv 1 KMnOslamsaik tqu xac nh.
tranh d nhi u SnCl,, ¢ nchot ng gi tdung d ch SnCl; chot ikhim tm u vang
c aFeClysau 6chod thémm tvaigi tdungd ch SnCl,.
Khi nh phin Fe’ trong mditr ng HClcoéph n ngph x yragi a KMnO4 va
Cl (xemph nph n ngliénh p).
ng nng ang itathémm tition Mn®
d dangxdc nh imt ng ng, ¢ nlam m tm u vang ¢ aion Fe’ . Mu n
v yng itathém H;PO; t oph ckhong m u [Fe(POg).]’ .
Th ct khi nh phan Fe® trong dung dch c6 Cl ng itathémh nh p Zimecman
(g m MnSOy, H;PO4 va H,SO,).

Sau khi k tthic nh phan, do ph n nggi a KMnO4 va Hg,Cl, m uh ngnh tc a
dung d ch s m tnhanh. Do 6 n u sau 30 gidy, dung d ch khong m t m u thi coi nh phép
xac nh ak tthuc.

II. Cac xac nh
L y m tth tich chinh x4c dung d ch FeCl; (ch a kho ng 0,03g Fe) cho vao binh
nén, thém 10m/ HC1 1:1, un g n s6i. Ng ng un, thémth tc nth n,t ng gi t m t dung

dchSnCl,¢c n 1ivaigidy,quansatm ur im inh ti pgi tkhac.
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Khi dung dich gan hét mau vang thi pha loang dung dich SnCl, gip dbi, tiép tuc nho
dung dich SnCl, vao dung dich Fe’* cho t&i khi vira mit mdu, thém 1~2 giot dung dich
SnCl; nira.

Lam ngudi dung dich, pha thém nudc roi thém 10m! dung dich HgCl, (rdt déc, cin
thin), lic déu dung dich.

Néu thay két tua tring muot nhu “voan” 13 t6t; néu két tua duc, xOp, nhat 13 néu c6 mau
xam hodc khong thiy xuat hién két tua thi phai bo thi nghiém d6, 1am lai tir dau.

Thém khoang 100m/ nuéc nita va 5ml Zimecman roi dinh phan dung dich bang
KMnOy, cho tdi khi xuat hién mau hong nhat, khong mau mau sau khoang 30 gidy.

I11. Hoa chét va dung cu

- Dung dich KMnO4 0,05N
- Dung dich SnCl,: hoa tan 150g SnCl,.2H>0 trong 100ml HCI dac pha loang thanh 1lit
- Hodn hop Zimecman: hoa tan 67g MnSO.4H>0 trong 500~600ml nuéc thém 139ml
H;PO, (d=1,7g/ml) va 130ml H,SO, dac sau do pha loang thanh 11it.
- Dung dich HCI 1/1
- Céc dyng cu can thiét cho phan tich thé tich
Cau héi va bai tap

1) Thém dung dich HCI 1:1 vao dung dich FeCl; va dun gan s6i dé 1am gi?

2) Tai sao phai thém can than dé SnCl, khong qua du? Dau hiéu gi cho biét luong
SnCl, chua du hodc du nhiéu?

3) Giai thich timg thanh phan trong hdn hop Zimecman.

4) Tinh ham lugng % cia sit trong mot loai quing néu sau khi hoa tan 0,2500g quing
trong HCI, khir Fe** thanh Fe** rdi dinh phan dung dich Fe** bing dung dich KMnO,

0,01990M thi tdn hét 28,00m! KMnO,
(BS: 62,24%)

5) Can lay mot luong quing sit bao nhiéu (chira 70% Fe,03) dé sau khi ché héa rdi
dinh phan dung dich Fe** thu duoc bang dung dich KMnOy 0,1N thi cAn dung 20~30m/ dung

dich nay.
(BS: tir 0,23g dén 0,34g)
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Bai 13
XAC DINH HAM LUQONG Mn TRONG THEP HQP KIM

I. Co sé phwong phap

Hoa tan mau trong céc axit, oxi hda Mn?* thanh MnO4 béng (NH4),C,05 c6 AgNO;
lam xuc tac. Chuén do dung dich HMnOy tao thanh béng dung dich chuin Na;AsO3+NaNO.,.
Céc phan tng xay ra nhu sau:

3MnS + 14HNO; = 3Mn(NOs), + 3H,SO4 + 8NOT + 4H,O

Mn;C + 8HNO; = 3Mn(NOs3), + C + 2NOT + 4H,0

2Mn(NO3); + 5(NH4)2S,05 + 8H,0 = 2HMnO4 + 5(NH4)2SO4 +4HNO3 + SH,SO4

Vai tro xiic tic ciia AgNO; dwoc gidi thich theo co ché sau:

2(NH4)2S,05 + 2H,0 = 2(NH4)2SO4 + 2H,SO4 + 071

4AgNOs; + O, + 2H,0 = 2Ag,0, + 4HNO;

2Mn(NOs); + 5Ag0, + 6HNO; = 2HMnO4 + 10AgNO; + 2H,0

2HMnO4 + 5Na3AsOs; + 4HNO; = Mn(NOs), + 5Na3AsOs + 3H,O

2HMnO4 + 3Na3AsOs; + H,O = 3Na3;AsO4 + MnO(OH),

MnO(OH), + NaNO, + 2HNO; = Mn(NOs); + NaNO; + 2H,0O

Phuong phap nay thuong dung dé xac dinh Mn trong gang, thép khi ham luong cia nd
khoang 0,2~8%

Néu trong mau c6 coban thi khong xac dinh duoc diém twong duong vi c6 ion Co**
mau hong.

Néu ¢6 crom (>2%) ciing trd ngai cho viée xac dinh diém twong dwong vi Cr’* bi oxy
héa dén Cr2072’ mau vang.

II. Cach xac dinh

Can chinh xac mot luong mau (0,3~0,4gam) cho vao cbc c6 mo (hoic binh nodn)
250ml, thém 15~20m! hdn hop axit (xem phan héa chat can thiéf) dun nhe cho toi khi tan hét
mAu, sau d6 dun s6i k§ dé dudi hét NO (khoang 15~20 phiir)

Thém vao dung dich khoang 50m! nudc cit néng, 3~5ml AgNO; 0,5%, khoang 10m!/
dung dich (NH,4),S,05 20%, dun t6i s6i va dé soi nhe khoang 1 phuit. Dé yén dung dich 3~4
phut sau d6 1am ngudi that nhanh dung dich, thém 10m/ H,SO4 1:1 va 3m/ dung dich NaCl
0,1N r6i chuan d6 nhanh bing dung dich arsenit nitrit cho t6i khi mat mau hong.

I11. Hoéa chét va dung cu cén thiét

- Hbn hop axit: H,SO4+H3PO4+HNOs: Chudn bi khodng 500ml nuée, thém rdt tir tir
125ml H,SO, dac (d=1,84g/ml) vao, de nguoi r6i thém 100ml H;PO, (d=1,7g/ml) va 275ml
HNO; dac (d=1,4g/ml).
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Dung dich AgNO; 0,5%

Dung dich H,SO4 1:1

Dung dich NaCl 0,1V

Dung dich hon hop arsenit nitrit: dun néng 125ml NaOH 16% + 6,6g As;0; +
500ml nwée. Trung hoa dung dich bang HSOy 1:2 (thir véi gidy quy). Thém dw 2~3ml H>SO,

nita. Thém vao dung dich 4,25g NaNO,, khudy cho tan hoan toan, pha lodng thanh 5lit. Xdc
dinh d¢ chuan cia dung dich theo mau thép chudn cé ham lwong Mn da biét chinh xdc.
Cau héi va bai tap
1) Pé xéac dinh ham lugng Mn trong thép, ngudi ta liy 0,300g mau hoa tan trong axit, oxi
hoa bf?mg (NH4)2S,058 c6 AgNO; lam xuc téc. Chuén dd dung dich thu dugc béng dung dich
Na3AsO; co TNa,A50s Mo 0,0001510g/m! thi hét 12,80ml. Tinh % Mn
(DS: 0,64%)
2) Pé xéc dinh d6 chudn cua NazAsO; theo Mn ngudi ta ldy 0,3182g thép chira 0,84%
Mn. Cin dung 22,27ml dung dich Naz;AsO; dé chuan do HMnO, thu duogc. Tinh

TNa3AsO3/Mn (g/ml).
(DS: 0,000120 g/ml)

Bai 14
XAC PINH NONG DO Fe** BANG K,Cr,0;

I. Co sé chung cia phuwong phap Cromat
K,Cr,07 1a chat oxi hoa manh, c6 thé dung lam chit khoi dau dé xac dinh nhiéu loai
chit khtr khac nhau, luc d6 Cr,0-*~ chuyén thanh Cr’*:
Cr,0,” + 14H" + 6e = 2Cr* + 7TH0

Trong phan tng nay Py -, o = M_282_ 49,03
21207 6 6
Thé oxi hoa tiéu chuan cua cip Cr2072_/2cr3+ =+1,36) (bé hon thé tiéu chuan cua cip

MnO; 2t = 1,510)

So v&1 KMnOy thi K,Cr,O7 ¢6 nhitng wu diém sau:
- D& dang tinh ché dé c6 K,Cr,05 tinh khiét bang cach két tinh lai va sy & 200°C. Do

d6 co thé pha ché dung dich chuén tir mot lugng can chinh xac dinh trudc.
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- Dung dich K,>Cr,O; dung trong binh kin rat bén, khong bi phan hity ngay ca khi dun
s6i trong dung dich axit, vi vy néng d6 dung dich K,Cr,O; khong thay d6i trong thoi gian
bao quan.

- C6 thé chuan do chat khir trong moi truong HCl ma khong s¢ K,Cr,O7 oxi hoa vi

E = +1,36V. Tuy nhién néu nong do HCI>2N ciing nhu khi dun s6i, sy oxy hoa c6 thé

0
CL/2cr
Xxay ra.
K>Cr,0; ciing c6 nhwge diém: Trong qua trinh chuin do ion Cr’* tao ra c6 mau xanh
gay khé khin cho viéc nhan biét diém twong duong.
Trong phuong phap dinh phan bang K>Cr,0; hay ding chit chi thi diphenylamin hozc
axit phenylantranilic.
I1. Co sé ciia phwong phap xac dinh sit
Sau khi ché héa miu (quing, hop kim v.v...) sit thuong & dang Fe’*. Dé xac dinh,
trude hét phai khir Fe’* thanh Fe** bang SnCl, hodc Zn.
Fe’* + Zn = Fe** + Zn™
c6 thé d& dang loc bo Zn du. Sau d6 chuan d6 dung dich Fe** bang K,Cr,0; theo phan tg:
6Fe™ + Cr0, + 14H" = 6Fe™ + 2Cr'" + 7TH,0
Fe’* — e = Fe**
Cr,0;" + 14H" + 6e = 2Cr’" + TH,0
C6 thé ding axit phenylantranilic (E® = 1,08%) lam chat chi thi (dung dich tir khéng
mau chuyén thanh do tia) hodc diphenylamin (E° = 0,76%) 1am chét chi thi (dung dich
chuyén tir khéng mau chuyén thanh xanh tim).
Khi dung chi thi diphenylamin lam chat chi thi can chu ¥:
- Chi dung 1~2 giot dung dich chét chi thi, néu dung nhiéu chét chi thi sé tao ra san
pham méu xanh khong thay d6i nén khong nhan biét duoc diém tuong duong.
- Pé ¢6 thé dung diphenylamin, phai thém vao dung dich phan tich mot lwong H3PO4
(xem thuyét vé dinh phan bang phuong phép oxy hoa khtr di hoc).
- Ngoai ra can tao mdi truong axit kha cao, vi vy trudc khi dinh phan nguoi ta thém
vao dung dich hdn hgp H,SO4+H;PO,.
I11. Céch x4ch dinh ndng d¢ dung dich Fe**
Lay chinh xac 10,00m! dung dich FeCl; cho vao binh nén nhé, thém khoang 5m! HCI
1/1. Thém 4~5 hat kém (nghiéng binh va cho kém vao nhe nhang, tranh lam vo binh). Dat
binh 1én bép dién dun gan soi (lam trong ti hit) cho toi khi dung dich mit mau vang hoan

toan (néu thdy cé két tia trdang la muéi bazo ciia kém thi phdi cho thém HCI téi khi tan hér).
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Dung khoang 10m/ nudc cit ngudi cho thém vao binh nén. Lay binh nén ra khoi ti
huat va 1am ngudi nhanh dung dich, loc bo kém du bang gidy loc chay nhanh, himg dung dich
vao binh nén loai 250ml. Dung nudc cét trang rira nhiéu 1an binh nén nhé va phéu loc. Thém
nudc cat toi khoang 100m! (néu can), thém vao d6 5~7ml hdn hop hai axit H,SO4+H3PO,4
va 1~2 giot dung dich chat chi thi diphenylamin rdi dinh phan dung dich bing dung dich
chuén K,Cr,07 cho t6i khi xuat hién mau xanh tim (cho thém nudc cdt la dé giam mau xanh
ciia Cr**, dé nhan thcfy suw d6i mau cua chdt chi thi).

IV. Héa chit va dung cu cin thiét

- Dung dich HCI 1:1

- Ké&m hat (Zn)

- Hobn hop hai axit HySO4+H3POy4 (cho 150ml H>SO4 dac 98% (d=1,84g/ml) that can
than vao 500ml nude, dé ngudi, thém 150ml H3;PO4 dic (d=1,70g/ml) sau dé pha lodng
thanh 11it).

- Chét chi thj diphenylamin.

- Dung dich K;Cr,07 0,05N.

- Binh nén, phéu loc, diia thuy tinh va cac loai dng dong, pipet...

Cau hoi va bai tap

1) Dung K>Cr,0, 1am dung dich chudn dé xac dinh Fe c¢6 wu diém va nhuoc diém gi so
v6i dung KMnOs.

2) Tai sao phai lam ngudi dung dich chira ion Fe?' rdi méi loc bé kém du?

3) Giai thich vai tro ctua hdn hop axit H,SO4+H3PO4 cho vao dung dich trudce luc dinh
phan.

4) Can liy bao nhiéu gam quing chtra Fe,0; dé sau khi hoa tan miu trong HCI va
chuyén thanh FeCl,. Sau d6 dé chudn d6 dung dich nay can ding mét thé tich dung dich (tinh
bang ml) K,Cr,0; 0,02N ding bang ham lugng Fe,O; trong quang tinh bang %.

(DS: 0,1597g)
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Bai 15
XAC DINH CROM TRONG THEP HOP KIM

I. Co sé ciia phwong phap
Trong hop kim crom thuong ton tai & dang Cr4C; Cr3Cy; 3Cr3C,.FesC; CrsSi...
Sau khi hoa tan mau Cr & dang Cr**, d& bi oxi hoa boi oxi ciia khong khi thanh Cr.
Cr + H,SO4 = CrSO4 + Hy1
4CrSO4 + 2H,S04 + Oz =2Crx(S04); + H,O
4Cr + 6H2SO4 + Oy = 2Cry(S04)3 + 2H,O + 4H»1
Sau d6 oxi hoa Cr’* thanh Cr,07%~ bang (NH4),S:05 c6 AgNO; lam xuc tac.
Cra(SO4)s + 3(NH4)2S,05 + 7TH,O = HpCr,07 + 6H2SO4 + 3(NH4)2SO4

Co ché xiic tic cia AgNO;:
(NH4)2S:05 + AgxSO4 + 2H,0 = (NHy)2SO4 + 2H,SO4 + Agr0s
Cra(SO4)3 + 3A2:0, + H,O = HyCr,O7 + 3Ag,SO4
Cubi cung chuan do dung dich bfing dung dich Fe?! hoac cho mdt lugng Fe?" du tac
dung vé6i dung dich va chuin d6 lugng Fe’" du bang KMnO, rdi suy ra luong Fe*™ da tac
dung H,Cr,0O7 véi tao ra.
Cr,07 + 6Fe’" + 14H" = 2Cr’" + 6Fe’ + TH,0
Thuong mau thép c6 Mn nén Mn*" bi oxi hoa thanh HMnO4 mau dé tim (xem bai xac

dinh Mn trong thép) d6 ciing 14 dau hiéu chimg t6 Cr’* da bi oxi hoa hoan toan vi:

0 0
>
E MnOs /Mn2* E Cr,077 203

(1,517) (1,36V)

Trong trudng hop d6 can phai loai bd MnOy~ trude khi chuan do Cr,07° bang cach

thém HCI hoac NaCl vao dung dich:
2HMnO,4 + 14HCI = 2MnCl, + 5Cl, + 8H,O

I1. Cach xac dinh

Céan chinh xac mot lwong mau (néu Cr tir 6~10% ldy khoang 0,3g; Cr>10% lay
khodng 0,1g; Cr~0,2% ldy khodng 2g) cho vao cbe co dung tich 250ml. Thém 20~40m! hdn
hop axit H,SO4+H3;PO4+HNO; day nép kinh déng hd, dun trén bép cat dén tan. Néu mau
khong tan hét, thém 3~5m/ axit HNO; dic dun cho dén sén sét dé phan huy hét cacbua.

Dé nguoi, thém khoang 200m! nudc cét, lai dun soi. Sau d6 thém khoang 3m/ AgNO;
0,5% va 15~20ml (NH,4),S,05 20%, tiép tuc dun dung dich cho dén xuat hién mau do tim
(néu trong dung dich khéng cé6 Mn thi cho vao dung dich khoang 0,1~0,2ml dung dich
MnSO4 5%)
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Thém vao dung dich 5ml NaCl 1% hodc HCI 1/20 dun khoang 8~10 phiit ¢ phan huy
hoan toan HMnQOy4 (mét mau do tim, con lai mau vang cua H,Cr,07)

Tt buret cho mdt thé tich dung dich mubi Fe** vao mau phan tich cho téi mAt mau
vang (con mau xanh), thém 5ml/ dung dich mubi Mo nita — cudi cung dung dung dich
KMnO4 chuan d6 lugng du cua mudi Mo (dén khi xuét hién mau héng nhat)

IT1. Héa chét can thiét

- Dung dich (NH4)»S,05 20%.

- Dung dich mudi Mo ((NH,)»80,.FeSO,.6H,0) 0,05N.

- Dung dich KMnO4 0,02N, MnSO4 5%, HCI 1:20.

- HNO; dac.

- Hobn hop 2 axit H,SO4+H3PO4 (160m/ HySO4 dac (d=1,84g/ml) cho tu tir vao
760ml nudc, dé ngudi rdi thém 80m! HsPOy dic (d=1,7g/ml)).

- Hén hop axit H,SO4+H3PO4+HNO; (160m! H,SO, dic (d=1,84g/ml) + 60ml HNOs
dac (d=1,4g/ml) + 80ml H3PO, dac (d=1,7g/ml)).

Bai 16
CHUAN PO DUNG DICH Na,S,0; THEO PHUONG PHAP 10T

I. Co sé' chung ciia phuong phap I6t

I, cling nhu cac halogen khac c6 thé nhan e cua cac chat d& nhuong e, vi vy do 1a chat
oxy hoa.

L + 2e = 2I"

Thé oxy héa- khir tiéu chuan ciia cip Io/o1 tuong ddi bé (E° = 0,5345) ) nén so voi
cac chat oxi hoa da biét (KMnOy4, K7Cr,07) I 1a chat oxi hoa tuong do6i yéu. Nguoc lai ion
I lai 1a chét khir manh hon céc ion Cr3+, Mn*".

Do d6 c6 thé xac dinh cac chat khir bang dung dich I, va c6 thé xac dinh cac chat oxi
hoa bang cach khir chung béi ion I .

Vi du: c6 thé xac dinh Na,S,0;, Sn*’ v.v... theo cac phén ng:

28,05 + I, = 2Nal + S40¢
(Ep=0,08V) (Eo=0,54V)
2 Na;S;03 + I, = 2Nal + NayS40¢
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SO + I, + H,0 = SO + 2I" + 2H"
(0,17V)
Na,SO; + I, + H,O = Na,SO4 + 2HI
Sn** + I, = Sn*" + 2I
(0,157)
SnCl, + I, + 2HCI = SnCly + 2HI
hodc xac dinh K,Cr,07, Br, v.v... theo phan ung :

K,Cr,07 + 6KI + 14HCI = 3L, + 8KCl + 2CrCls + 7H,0

(1,36V) (0,54V)
Br, + 217 = 2Br + I
(1,07V) (0,54V)

Br, + 2Nal = 2NaBr + [,

Khi chuan d6 cac chat khir, c¢6 thé chuan do tryc tiép:

- Pé nhan biét diém twong dwong ngudi ta dung chat chi thi 1a mot chat nhay voi I, d6
1a hd tinh bot tao véi I, miu xanh dam.

- Nhur vay khi cho I tac dung véi chat khir, trong dung dich c6 hd tinh bot thi khi thira
mot giot dung dich I, dung dich c6 mau xanh, nguoc lai khi cho chat khtr tac dung véi dung
dich I, (vi du cho Na,$S,0; tac dung v6i L) c6 thém hd tinh bot, khi I, tac dung hét thi dung
dich mét mau xanh.

Pé chudn do cac chat oxi hoa biang phuong phap 6t thuong so dd phén tich nhu sau:

1/ Klgy + chitoxihéa — I,

2/ Chuén do I, bang Na,S,0;

Mt 56 diéu kién khi chudn dp bang phwong phdp iot:

a) Vi Eolz/zl‘ khong 16n, nhiéu phan tng 1 thuan nghich nén phai tim cac diéu
kién thich hop cho phan ting xay ra hoan toan.
b) I, 1a chat d& bay hoi nén phai tién hanh phan Gmg & nhiét d6 thuong. Mit khac
khi tang nhiét do, ¢ nhay cta hd tinh bot giam.
¢) Khong dugce tién hanh chuan d6 I, trong méi truong kiém vi
I, + NaOH = NalO + Nal + H,O
10" 1a chat oxi hoa manh hon I, né oxi héa duge NayS,0;
$,05 + 410" + 2S04 = 4I' + 2804 + H,0
Do phan ting phu nay, két qua phan tich s& khong chinh xac. Vi vy phai gitr pH < 9
d) Ciing khong tién hanh chudn do6 trong méi truong axit manh vi axit 1am ting
cuong phan ung oxi hda gitta O, khong khi va I™
AT + O, + 4H" = 2L, + 2H,0



e)

g)
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63

Vi d9 tan I, trong nudc kha nho nén khi chuan do cac chét oxi hoa (tao ra L)
can dung kha du KI (KI du s& hoa tan I, tao phire K[I3] ).
Su tao thanh hop chit nay khong anh huéng gi dén qua trinh dinh phén vi phan
g tao phirc K[I3] thuan nghich , K[Is] s& bi phan hiy dan giai phong I, vao
dung dich.
Du ding KI du (va axit khi can) van tdc giira chat oxi hoa thuong khong 16m, vi
vay sau khi thém chét oxi héa phai doi mot thoi gian.
Trude khi chuin do can dé dung dich trong bong tdi dé han ché phan ung:

AT + 4H" + O, = 2L, + 2H,0
Déi voi truong hop dinh phan I, thoat ra trong phan tng, chi dugc thém ho tinh
bot khi I, di tac dung gan hét (dung dich c6 mau vang nhat) Néu thém hé tinh
bot khi I, con nhiéu, hop chét gitra 16t va ho tinh bt tao ra nhiéu, phan ung cham
v6i NayS,0;3 do d6 dé dinh phan qua diém tuong duong.

II. Co sé ciia phwong phap chuan dd Na,S,0;
Na,$,05.2H,0 1a chét két tinh, mic du c6 thé diéu ché dugc & muc tinh khiét hoa hoc

trong nhitng diéu kién thich hop van khong thé pha ché dung dich Na,S,0;3 ¢6 néng do chinh

xac theo lugng can vi:

- b6 1a hop chét khong bén, co thé tac dung v6i CO,, O, trong khong khi, bi tac dung

cua vi khuan trong nudc. ..

Vi du: Na,S,05 tac dung vé1 H,COs trong nude theo phan tng :

Na28203 + H2C03 = NaHCO3 + NaHSO3 + Sl

Vi vay khi cho Na,S,0; tac dung voi I, thi thuc chat ¢6 2 phéan ng :

Duong luong gam ciia NaHSO; :% trong khi duong lugng gam cua Na,S,03 :T

HSO3_ + Iz + HzO = HSO4_ (1)

28,057 + L, = S40¢° + 2T )
M

Nhu vay ngudi ta khong chuan do ngay Na,S,0s sau khi pha ma sau khoang 10 ngay

mdi xac dinh ndng do.

Dé ngan ngira anh huong ciia CO; nguoi ta dung nude cat mdi dun soi dé ngudi dé pha

va néu pha 0,1g Na,COs vao 1/it dung dich thi c¢6 thé ting d6 on dinh cta ndng d6 dung dich

Na,S,05 vi:

Na2C03 + C02 + HQO = 2NaHCO3

- Sau mot thoi gian do chuén cia dung dich Na,S,0; giam cham do:

< Tac dung ctiia O, khong khi.
2N328203 + 02 = 2NaZSO4 + 2S
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@ Bi vi khuan phan hay. Pé ngin ngira sy phan hiy nay nguoi ta thém

khoang 10mg Hgl, cho 1/it dung dich (dé diét khuan)

Sau khi pha ché, thinh thoang lai phai xac dinh lai néng dd dung dich Na,S,0;. Co thé
dung dung dich chuén I, pha ché tir hoa chat tinh khiét theo luong can nhung phuong phap
nay ciing c6 nhiéu bt tién nén nguoi ta thuong dung cac chit khai dau 1a cac chét oxi hoa

nhu KzCI’207, ASzO3.

C6 thé diing K,Cr,0; dwa vao cdc phén teng sau:
Cho moét lugng K»Cr,07 chinh xac vao dung dich KI du, I, thoat ra va tan vao KI du
K7Cr07 + 6KI + 7H,SO4 = KySO4 + Cra(SO4)3 + 31 + 7H,0
Chuén d I, bang dung dich Na,S,0; ding ho tinh bot lam chi thi
NayS,0; + I, = NaxS406 + 2Nal

Tir hai phan tng trén, theo lugng K,Cr,O7 ma suy ra ndng do dung dich Na,S,03

IIL. Cach x4c dinh néng d¢ dung dich Na,S,05

Dung pipet liy chinh xac 10,00 dung dich K,Cr,O7 0,05N cho vao binh nén chuyén
dung cho chuin d6 oxy héa khtr theo phwong phap ibt (Binh non cé miéng loe va cé mit
nham). Thém khoang 5~7ml dung dich H,SO4 2N, khoang 7ml dung dich KI 20%. Day nut
binh chuan d6, tia nudc cat 1én miéng binh rdi dé vao chd tdi khoang 5 phiit.

Sau d6 1y binh nén ra, nhe nhanh nhac niap binh 1én dung binh tia tring nip binh,
htng vao binh nén. Tia nudc cit vong quanh thanh trong ctia binh t&i xap xi 100m/. Pinh
phan bang dung dich Na,S,05 cho téi khi ¢6 mau vang chanh sang thi thém 1~2m/ dung dich
ho tinh bot va dinh phan tiép cho t6i khi mat mau xanh den (chi con thdy mdu xanh nhat ciia
cr?).

IV. Héa chat cin thiét

- Dung dich Na,S,05 khoang 0,05N
Dung dich K,Cr,0O7 0,05N
Dung dich KI 20%
Dung dich H,SO4 2N

- Hb tinh bot (0,5g tinh bot tan, thém vai ml nudc ngudi, khudy déu. D6 tat ca vao

100m! nude so1, dun sdi vai phut cho téi khi nao hd tinh bot trong subt—loc néu can. Thém
vai mg Hgl, dé diét khuan nham bao quan chi thi ho tinh bot duoc 1au hon. Ldy 1 giot dung
dich I, 0,02N, thém 50ml nuéc, 2~3ml hé tinh bét vira pha. Dung dich sé co mau xanh lo.

Néu mau tim, hodic ndu chimg t6 ho tinh bét dd hong khong ding dwoc)
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Cau héi va bai tap

1) Dya trén nguyén tic nao ngudi ta c6 thé chudn do cac chit oxi hoa ciing nhu cac chit
khir bang phuong phap i6t? Cho vi duy, viét phan tng minh hoa.

2) Hiy ké nhirng diéu kién can phai tuan theo khi chuin d6 bang phwong phap ibt

3) Tai sao khong thé pha dung dich Na,S,0; c¢6 ndng d6 dinh trude theo lwong can? Lam
thé nao dé gitr cho dung dich Na,S,0; 6n dinh ?

4) Néu sau khi két thuc dinh phan (trong phuong phap néu trén) thém 1 gior dung dich
K>Cr,0; ma mau xanh lai xuat hién trd lai thi c6 thé két luan diéu gi?

5) Néu dudi tac dung cua CO,; NayS;0; chuyén thanh NaHSOs; luong téng cong cua
Na,$,0; thay d6i 1% thi nong d6 duong luong ctia Na,S,0; bién thién thé nao?

(DS: tang 1%)

Bai 17
XAC PINH DPONG TRONG CuS0,

I. Co s¢ cua phwong phap

Mot trong nhitng 4p dung quan trong ciia phuong phap i6t 1a xac dinh Cu trong quing,
hop kimv.v...

Phuong phap nay dua vao phan ung :

2Cu™ + 4T =2Cul + I

I, thoat ra duoc chuin do b?mg dung dich Na,S,03

Suy ludn theo gia tri cac thé oxy hoa — khtr tiéu chuan cua céac cip Cu*/cut
(E° = 0,17V) va L/21~ (E® = +0,54V) ta thiy dang 18 phan tng phai xay ra theo chiéu ngugc
lai v6i chiéu phan mg trén.

Tuy nhién do Cul 1a chét it tan (Tcy = 1072, ndng d6 Cul thuc té rit bé va do d6 E cua
cap Cu2+/Cu+ tang manh vuot gid tri E cia [,/2]; mat khac do dung du nhiéu K1, néng
do I cang lon E

cang giam, E cang tang va phan tng cang hoan toan.

L/o1 >/ cut
Mic du ion H" khong tham gia Vélc(: phan tng trén, can thiét phai tao moi truong axit
yéu thich hop dé ngin ngira phan g thury phan mudi Cu®".
II. Cach xac dinh
Dung pipet ldy chinh xac 10,00m! dung dich CuSO4 cho vao binh nén chuyén dung

cho chuin d6 oxy hoa khir theo phuong phép idt, thém 5~6m! dung dich CH;COOH 2N,



66

thém tiép khoang 7ml dung dich KI 20% (hoic hdn hop KI+NH4CNS). Pay nut, tia nudc cét
1én miéng binh rdi dé vao chd tdi khoang 5 phiit.

Chuan d6 bang dung dich Na,S,0; da biét chinh xac ndng do cho téi khi dung dich
phan tich c6 mau vang trang, thém khoang 2m/ ho tinh bt (dung dich sé ¢é mau xanh den),
chuan d6 tiép cho t6i khi dung dich trong binh nén mat mau xanh den va khong xut hién lai
sau vai phut.

III. Hoa chat can thiét

- Dung dich phan tich CuSO,4 khoang 0,05N

- Dung dich CH;COOH 2N, hd tinh bt
Dung dich KI 20% hodc hdn hop KI+NH4CNS (25¢ KI+100g NH,CNS)
Dung dich chuin Na,S,0;3 0,05N

Cau hoi va bai tap
1) Tai sao phai thém CH;COOH vao dung dich CuSO4? Tai sao khong dung axit manh
nong d6 16n hon?
2) Tai sao phai dung KI du nhiéu?
3) Tai sao chidu ctia phan tng giita cip Cu®*/Cu®* va I'/I, khong xay ra nhu du doan

theo cac gia tri E° ctia 2 cap /21" va Cu®*/Cu* .

Ghi chii: Khi dung hdn hop KI+NH,CNS , phan tng xay ra:
2Cu™" + 47 < 2Cul + I
2Cul + 2CNS™ < Cus(CNS), + 217
Cuy(CNS), rét it tan

4) Pé xac dinh d6 chuin cia Na,S,03 ngudi ta 1y 0,1125¢ I, tinh khiét, sau khi hoa
tan trong KI (gidng nhu xac dinh Cu) chuan d6 dung dich nay bang dung dich Na,S,0; ding
hét 18,99ml Na,S,0;.

Tinh: -D0o chuén cua dung dich Na,S,0;

-bo chuin cua dung dich Na,S,0; theo Cu
(DS: 0,01473g/ml va 0,005923g/ml)

5) Bé xac dinh Pb trong mot mau quang can 5,000g mau hoa tan trong axit va sau khi
ché hoa két tiia Pb*" & dang PbCrOy. Loc, rira va hoa tan trong HCI va KI (viét phan tng). I,
thoat ra trong phan tmg dugc chuan do bang dung dich Na,S,03; 0,0500N va ding hét
42.00ml dung dich nay. Tinh % Pb trong quédng.

(DS: 2,90%)
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Bai 18
XAC DPINH ANTIMON TRONG ANTIMON KY THUAT

I. Co sé ciia phwong phap

Pé x4c dinh antimon trong antimon k¥ thuat bang phuong phap chuan do c6 thé ap
dung phuong phap chuan d6 iot dua vao phan tmg oxy hoa Sb(III) thanh Sb(V):

SbOs* + L, +H,0 < SbOs” + 2I° + 2H

Can bang cua phan tng phu thudc vao ndng do ion H' ¢6 trong dung dich. Pé phan
g dién ra theo chiéu tir trai sang phai, phuong phap chung nhat ¢ thé dugc ap dung 1a cho
du mot lugng NaHCO5 dé n6 phan tng véi ion hydro khi ching duoc tao thanh.

Antimon k¥ thuét chira mot lugng silica va mot s6 tap chét khac co thé phan hay bang
axit clohydric va dun nong. Luu ¥ rang qua trinh s& hinh thanh antimon (III) clorit rat dé bay
hoi vi vy nguoi ta thém KCI vao dé tao phirc SbCly™ hay SbClg>™ khong bay hoi khi dun
nong.

Khi HCI du bj trung hoa s& tao thanh mudi SbOCI, ching phan tng khong hoan toan
v6i iot va gy ra két qua phén tich bi thap. Piéu nay duoc loai trir bang cach thém axit tactric
dé tao thanh phirc (SbOC4H405"), phirc nay dé dang bi oxy héa bang iot.

II. C4ch tién hanh

Say kho mau tai 110°C trong khoang 1 gio sau d6 1am ngudi toi nhiét 46 phong trong
binh hat 4m. Can chinh xéc trén can phan tich ~1,0000g mau (chira 1,5-2mmol antimon) cho
vao binh n6n 500m/. Thém khoang 0,3g KCI va 10m/ dung dich HCI dac. Bun néng (khong
dun s6i) dung dich cho téi khi két tia dudi day binh c6 mau tring hodc mau xam sang la
thanh phﬁn SiO; con lai.

Thém 3g axit tactric va dun néng thém khoang 10~15 phiit nira. Sau d6 lic nhe, thém
nuéde (thém nude chim bang pipet hodc buret ddng thoi lac nhe dé kiém soat su hinh thanh
mubi SbOC]) t&i 100ml. Néu Sb,S; mau do duoc tao thanh, ngimg pha lodng, dun néng dung
dich tro lai dé khi H,S c6 thé thoat ra (thém HCl néu can).

Thém 3 giot chét chi thi phenolphthalein rdi trung hoa dung dich bang NaOH 6M t6i
khi dung dich xuat hién mau hong. Lai lam mat mau dung dich bang 1~2 giot HCI 6M 1di
cho du 1m! dung dich HC1 6M nay.

Tiép tuc thém 4 t&i 5¢ NaHCOs, thém S5m/ chat chi thi ho tinh bot réi tién hanh chuan
do bf?mg dung dich chuan I, 0,05M t&i khi dung dich xuét hién mau xanh (khong mat mau
sau khoang 30 gidy).

Tinh lugng Sb trong mau.

I11. Héa chét va dung cu

- HCl dic va HC1 6M, Tinh thé KCIl, NaHCOj3, axit tactric
- Chit chi thi phenolphthalein, ho tinh bot, NaOH 6M, dung dich chuan I, 0,050
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Bai 19
XAC DINH CI" BANG DUNG DICH CHUAN AgNO;

I. Co sé phwong phap
Phan ung x4ay ra khi dinh phan:
Ag" + CI” = AgCl

Diém twong dwong duoc xac dinh bang chat chi thi K,CrO4 (phuwong phap Mohr) va
chat chi thi hip phu Fluorexein.

1. Phwong phap Mo

Sau diém twong dwong khi thira mot giot AgNOs phan (g xdy ra:

CrO4 + 2Ag" = AgCrO4)

AgrCrO4 ¢6 mau do gach. Can clr vao su xuat hién cia két tia mau nay, ta két thic
dinh phan.

Nhu & phan 1y thuyét da chi 6 (xem phuong phap chuin d6 két tia) dé Ag,CrO, xuit
hién & diém tuong dwong (hodc 14n can, véi sai sb cho phép) phai tinh toan lwong KoCrOy

mot cach can than chir khong thé tuy tién duoc.

2. Phuwong phdp ding chi thi hip phu Fluorexein

Fluorexein 1a chét chi thi huynh quang khi khong bi hip phu c6 mau xanh 14 cay. Khi
bi hdp phu chuyén sang mau hong.

Trong dung dich CI” ¢6 thém Fluorexein trudc diém tuong duong khi CI” con du,
AgCl bi hip phu CI” ¢6 dién tich 4m nén khong hap thu Fluorexein (dung ra 1a khong hap
phu anion ¢6 mau cua Fluorexein).

Sau diém tuong duong, Ag* du AgCl hap phu Ag” mang dién tich duong nén két taa
hap phu anion cua Fluorexein va chuyén sang mau hong.

Khi dung chi thi Fluorexein moi trudong phai trung tinh vi mdéi truong axit lam gidm su
phan ly cua chat chi thi thanh anion.

II. Cach xac dinh

1. Theo phwong phap Mo

Léy chinh xac 10,00m/ dung dich NaCl cho vao binh nén thém 0,5~1m/ dung dich
K,CrO4 5% va dinh phan dung dich bang dung dich chuin AgNO; (mdi khi dung dich
AgNOj; xudng can phai lac manh) cho dén khi xuat hién mau do gach. Két thuc dinh phan,
ghi lai thé tich Ag" tiéu tén trong phép chuan do

2. Theo phwong phdp ding Fluorexein lam chit chi thi

Lay chinh xac 10,00m/ dung dich NaCl, thém 3~5 giot chét chi thi Fluorexein 0,5%.
Vira dinh phéan vira lic manh dung dich cho t&i khi két tia chuyén thanh mau hong, ghi lai

thé tich Ag” tiéu tén sau qua trinh chuan do.
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(Luu ¥ rang khi chuan do bang chat chi thi hdp phu cin phai dic biét chi ¥ t6i moi
truong néu moi truong cua phan tung chuin d6 qua axit thi mau hong tai diém tuwong duong
s€ khong dugc tao thanh. Trong truong hop nay, nguyén nhan thuong do dung dich AgNO3
c¢6 luong axit 16n; phuong phap xu 1y 1a sir dung dung dich NH,OH 10% dé diéu chinh méi
truong)

I11. Héa chét can thiét

- Dung dich phan tich NaCl.

- Dung dich AgNO; 0,1N.

- Dung dich K,CrO4 5%.

- Chat chi thi Fluorexein 0,5% pha trong ethanol.
Cau héi va bai tap

1) Tai sao phai chii y diéu kién moi trudng khi dinh phan Cl” bang AgNO; theo ca 2
phuong phép trén? Giai thich.

2) Trong phuong phap Mo ngudi ta chon ndng d6 chat chi thi K,CrOy, trén co s nao?
Hay tinh xem trong bai thi nghiém ndi trén néng do K,CrOy4 1a bao nhiéu? (tinh gan ding
theo ndng d6 mol/lit).

3) Dua trén hi€u ung gi nguoi ta chon Fluorexein lam chét chi thi khi dinh phan CI”
bang AgNOs.

4) Tinh sé gam KCI trong 250m! dung dich néu 1y 25,00m! dung dich nay chuin do
hét 34,00m! dung dich AgNO; 0,1050N.

(DS: 2,662g)

Bai 20
XAC PINH CI" BANG DUNG DICH CHUAN Hg(NOs),

I. Co s6 ciia phwong phap
Duya vao phan ung:
2NaCl + Hg(NOs3), = HgCl, + 2NaNOs
HgCl, 1a mudi rat it phan ly.
Dé x4c dinh diém tuong duong nguoi ta dung chét chi thi diphenylcarbazon. Chét nay

tao voi ion Hg”" (du) két tia mau xanh dam.
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II. Cach xac dinh
Lay chinh xac 10,00m! dung dich NaCl vao binh nén 250ml, thém 40~50m! nudc cat,

4ml dung dich HNOs 0,2N, 10 giot dung dich chat chi thi diphenylcarbazon. Chudn d6 bang
dung dich Hg(NOs), cho t&i khi xuét hién két tia mau xanh tim.
Dimng chuan d9, ghi thé tich Hg(NO3), tiéu ton.
Tinh néng d6 NaCl va d6 chuén theo chit x4c dinh.
I11. Héa chat cin thiét
- Dung dich phan tich NaCl
- Dung dich HNO; 0,2N
- Dung dich Hg(NOs), 0,05N (8,5¢ Hg(NO3),.0,5H,0 cho vao coc, thém 2ml dung
dich HNO; ddc + it nuéc khudy déu. Sau khi hoa tan pha thém nude cat téi vira dii
111y).
- Dung dich chét chi thi diphenylcarbazon 1% (pha trong ruou).

Bai 21
XAC PINH KEM (Zn*") BANG FEROXIANUA KALI THEO PHUONG PHAP KET TUA

I. Co sé ciia phwong phap

Phuong phap dua trén phan tng tao két ta gitta dung dich Zn”* (trung tinh hoic hoi
axit) véi dung dich chudn K4[Fe(CN)4]

3ZnS0O4 + 2K4[Fe(CN)g] = KyZn3[Fe(CN)s]» + 3K;SO4

Dé xéac dinh diém twong dwong ngudi ta ding chat chi thi oxy héa-khir diphenylamin.
Dé c6 thé dung chét chi thi ndy ngudi ta thém vao dung dich mot luong nhoé K;[Fe(CN)g] dé
tao voi K4[Fe(CN)g] cap oxi hoa-khu: [Fe(CN)6]3_/[Fe(CN)6]4* c6 thé oxy hoa—khtr tinh
theo cong thirc:

[Fe(CN), I’

E=0,36+0,0591g y
[Fe(CN),]

Déi v6i diphenylamin Eq=+0,767 sy d6i mau ciia chét chi thi diphenylamin (tir khong

mAu sang xanh tim) duoc gii thich nhu sau:
, A A 5 3- A r 5 5 - \ A

- Lac thém mot lugng nhd [Fe(CN)¢]”™ thé oxy hoa:khu cua cap Ep, [Fero 1 rat

nho, nhé hon 0,767 nén [Fe(CN)s]*>~ khong tac dung véi chét chi thi.
r 3 . A 4— .5 A o A .

- Trong qua trmh,dmh }c)han luong [Fe(CN)s]" gidm dan. EFeri/Fero tang dan, khi
[Fe(CN)e]* tac dung hét (diém tuong duong) EFeri/Fero tang vot > Egiphenylamin, 10C dO
diphenylamin bi [Fe(CN)s]’~ oxy hoa chuyén thanh dang mau xanh tim.
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Luu y rang K3[Fe(CN)g], Ka[Fe(CN)s] khi c6 mit axit hay mudi axit, dac biét khi dun
néng, thi phan huy giai phong axit xyanhydric 1a chét rat doc, thé phai rat nguy hiém t6i tinh
mang.

II. Cach xac dinh

Lay chinh xac 10,00m! dung dich K4[Fe(CN)s] cho vao binh nén, thém 3~4 giot dung
dich K3[Fe(CN)g], 10m! dung dich H,SO4 6N, 2~3 giot chit chi thi diphenylamin va xap xi
2gam (NHy4)2SO4 va thém 50m/ nudce.

Cho dung dich ZnSO, véo buret va dinh phan t6i khi dung dich chuyén sang mau xanh tim,

Tinh toan két qua: TK4 (g/ml). Tinh s6 gam ZnSOy4 trong mAau.

) [Fe(CN)i)/zns0,
II1. Hoa chat va dung cu can thiet
- Dung dich ZnSO,.
- Dung dich chudn K4[Fe(CN)s] 0,1
- Dung dich Ks[Fe(CN)s] 1%.
- H,S04 6N, (NH4),SO; tinh thé.

- Chét chi thj diphenylamin.

Cau héi va bai tap
1) Giai thich cach xac dinh diém tuong dwong trong phuong phap xac dinh ZnSO4
bang K4[Fe(CN)s] v6i chat chi thi diphenylamin.
2) Tinh duong luong gam cia ZnSO4 va K4[Fe(CN)g] ctia phan img dung trong phép
dinh phan.

Bai 22
XAC PINH NONG PO COMPLEXON III BANG DUNG DICH ZnSO,

I. Co sé phwong phap
Complexon III hay Trilon B (Na,CioH;4N,Og) la mudi  dinatri cia axit

etylendiamintetraaxetic (EDTA) c6 cong thirc cdu tao:

NaOOC —CH, CH,— COOH
N— CH,— CH,~N ky hiéu la Na,H, Y

~ N

HOOC—CH, CH,— COONa
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C6 thé pha ché dung dich complexon III ¢6 ndng d6 chinh xac theo lugng can. Ciing
c6 thé pha ché dung dich complexon III c¢6 ndng do gan chinh xac sau d6 xac dinh lai ndng
d6 cua dung dich nay bang dung dich chuan MgSO4 hay ZnSOy .

Phan tng gitra ion kim loai va complexon III x4y ra nhu sau:

H,0, ,OH,
HoY* + Zn* = ZnY® + 2H' 0=C-0-Mé-0-C=0

2- 2 _ 2- + |7

H,Y™ + Mg MgY~ + 2H H,C =N N= CH,

(Phan timg xdy ra theo 15 16 1-1) | N )

-00C — CH, CH,— CH, CH,— COO
Hinh 18: Phirc ciia Complexon voi cation kim logi

Pé xac dinh diém twong dwong, thuong dung chat chi thi Eriocrom den T (ET-00, /-

oxi-2-naphtylazo-6-nitro-2-naphtol-4-sunfonic) ky hi¢u 1a HsInd.

OH
o Q . OO
0,

N
O pH tir 8 ~ 10 phan tmng giita chit chi thi ET-00 va Zn*" ¢6 thé biéu dién theo so do:
H;lnd < 2H + HInd*
Zn** + HInd* = ZnInd~ + H'

Khi chuén d9, & diém tuong dwong khi complexon III tic dung hét véi Zn* (phuc
ZnY? bén hon phirc ZnInd") thi:
H,Y* + Znlnd~ = ZnY> + H' + HInd> (6pH=8~11)
do tia  khéng mau xanh

Chu ¥ rang vi mau ctia ET-00 phu thudc pH nén khi dinh phan phai cho thém dung
dich d¢ém NH4CI+NH,OH dé co pH 6 khoang trén.

I1. Cach xac dinh

Léy chinh xac 10,00m!/ dung dich ZnSO4 0,025M cho vao binh nén, thém khoang
5~7ml hdn hop dém NH4CI+NH4OH va mot it chit chi thi ET-00.

Cho dung dich complexon III vao buret va chuan do dung dich cho t6i khi dung dich
tir mau do tia chuyén sang mau xanh trong.

Ghi thé tich dung dich complexon III tiéu ton, tir d6 tinh ra néng do dung dich

complexon III nay.
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Bai 23
XAC PINH PO CUNG CHUNG CUA NUGC BANG COMPLEXON II1

I. Co sé phwong phap

Do clng chung ciia nudce 16n hay bé phu thude luong Ca**, Mg®" ¢6 trong nude.

Pé xac dinh d6 cing chung cia nudc phuong phap thong dung hién nay 1a chuan do
bang complexon III dya vao phan tng tai sat diém twong dwong véi chat chi thi ET-00 (xem
bai truée) taipH=8 ~ 11:

H,Y*" + Calnd~ = CaY” + HInd* + H'
H,Y* + MgInd~ = MgY> + HInd* + H'

Do cimg chung cta nudc duoc biéu dién bang sé mili duong lugng gam Ca™*, Mg
trong 1/it nudc.

I1. Cach xac dinh

Lay chinh xac 100,0m/ nu6c phan tich cho vao binh nén 250m/, thém 5~7ml hdn hop
dém NH4CI+NH,OH thém mot it chat chi thi ET-00, ldc déu.

Cho dung dich complexon III vao buret va chuan do luong nudc nay cho téi khi dung
dich tir mau do tia chuyén sang mau xanh trong.

Ghi thé tich dung dich Complexon III tiéu tén, tinh d6 cting chung ctia nudc.

TI1. Héa chét cin thiét

- Dung dich complexon III 0,05N
- Dung dich dém NH4sOH-+NH4CI (27g NH4CI+70m/ NH4OH 25% pha 1/it)
- Chat chi thi ET-00

Cau héi va bai tap
1) Viét cac phan tmg xay ra trong qué trinh dinh phan dung dich Complexon III bang
ZnSQ4 va trong qua trinh xac dinh d§ ciing cua nudce. Giai thich sy ddi mau cua chét chi thi
trong qua trinh trén.
2) Tai sao trong phép dinh phén céac ion kim loai bang Complexon III ding ET-00
lam chét chi thi phai thém dung dich dém NH4,CI+NH4OH ?
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Bai 24
XAC PINH Ca BANG PHUONG PHAP COMPLEXON

I. Co sé phuong phap
Sau khi x4c dinh d cting chung ctia nudce, bang cach xac dinh riéng phan luong Ca®*
c6 trong mau phén tich s& suy ra duoc lwong Mg ¢ trong mau nude phan tich.
Duya vao phan ung:
Ca™ + H,Y™ = CaY”™ + 2H'
bé xé4c dinh diém tuong duong, st dung chét chi thi Murexit ky hiéu la HsInd.
& pH>12 phan tmg gitra chit chi thi Murexit va Ca®" ¢6 thé biéu dién theo so db
H;lnd < 2H" + HInd*
Ca® + HInd* = Calnd~ + H'
& cudi qua trinh chuin d6 khi complexon III tac dung hét voi Ca*™ (phic CaY? bén
hon phtre Calnd") thi:
H,Y* + Calnd” = CaY> + H' + HInd> (6 pH=>12)
do tia  khéng mau tim hoa ca
Chu y rang vi mau cua chét chi thi Murexit phy thuéc pH nén khi dinh phan phai cho
thém dung dich NaOH vao dé co gié tri pH phu hop.
I1. Cach xac dinh
Lay chinh xac 100,00m! dung dich nudc can phén tich cho vao binh nén loai 250ml,
thém khoang 5~7ml NaOH 10% (kiém tra bang gidy do pH) toi pH>12. Thém mdt it chét chi
thi murexit vao, dung dich s& c6 mau do tia. Chuan do bang dung dich complexon III (d3 biét
chinh x4c ndng do) tdi khi toan bo dung dich trong binh ndn chuyén sang mau tim hoa ca.
Ghi lai thé tich complexon III tiéu ton. Tinh ham luong (mg//) Ca cé trong mau.
I11. Héa chat can thiét
- Dung dich complexon III 0,05N
- Dung dich NaOH 10% hoac KOH 10%

- Chét chi thi murexit
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Bai 25
XAC PINH Al BANG COMPLEXON Il THEO PHUONG PHAP DINH PHAN NGUOC

I. Co s phuwong phap

Trong modi truong axit yéu viéc dinh phan xac dinh Al bang EDTA (complexon III) gip
kho khan do phirc hydroxo cua Al tac dung voi complexon I1I rat cham.

Pun néng dung dich, van tdc phan ng ting nhung van khong thé dung phan tng nay
dé dinh phan Al truc tiép duoc.

Trong da sb trudng hop nguoi ta xac dinh Al bang phwong phap dinh phan nguoc,
mot trong cac dudng 16i d6 1a: cho mot lwong complexon 111 du sau do chuin complexon 111
du bang dung dich chuin ZnSO, dung xylen da cam lam chét chi thi.

AP + HyY™ & AlY + 2H'
HY? + Zn* & ZnY* + 2H'
Zn*" + xylendacam <« phitc mau d6 (pH=5~6)

II. Cach xac dinh

Liy chinh xac 10,00m/ dung dich AP’* thém vao d6 khoang 30m! dung dich
Complexon I1I 0,1M, 1m/ HCI 1N, dun s6i nhe 10 phut.

Lam ngudi, ding axetat natri diéu chinh pH dén 5~6. Sau d6 thém chat chi thi xylen
da cam (xem trong phan hoa chit can thiét) va dinh phan dung dich bang dung dich chuan
ZnSOy cho t6i khi nao dung dich chuyén tir mau vang sang mau do.

I11. Héa chat cén thiét
Dung dich phén tich AI*

Dung dich EDTA (Complexon III) 0,1M
Dung dich chuén ZnSO4 0,1M

Hdn hop chat chi thi (1g xylen da cam + 99gam KNO)
CH;COONa

Cau héi va bai tap
1) Tai sao khong thé chuén do truc tiép AI’* bang Complexon III theo phuong phép
thong thuong.
2) Tai sao trong phuong phap trén ngudi ta thém du nhiéu EDTA va dun séi tuong

ddi 1au?
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Bai 26
XAC PINH Ni BANG COMPLEXON 11

I. Co sé ctia phuong phap

Ni** ciing nhu Cu®*, Co*" ¢6 thé x4c dinh truc tiép bang EDTA, dung Murexit 1am chét
chi thi.

Céc phan tng x4y ra trong qua trinh dinh phan:

Ni*" + HbY” <« NiY” + 2H

Murexit tao phirc mau vang véi Ni** trong méi truong kidm manh Murexit ¢ dang
H,F?~ miu tim xanh. & diém twong duong phan (mg xay ra: (phén wng rit chim, phai thém
EDTA tur tir)

H.Y* + [Ni(H,F)] < HF + Niy” + 2H'

Khéc v6i Co™, Ni** ¢6 thé dinh phan khi co duw NH,OH. Nhiéu ion can tr& phép xéac
dinh nay nén phai tim cach loai, che trudc.

III. Cach xac dinh

Lay mot thé tich chinh xac (10,00m/) dung dich Ni** (c6 chira axit). Thém vai giot chi
thi metyl d6 trung hoa bang NaOH hoic NH4OH dén khi nao dung dich ¢6 mau vang. Thém
Sml dung dich NH4Cl vai ba giot dung dich Murexit va dung dich NH4OH déc cho téi khi
nao dung dich c6 mau vang.

Pun néng dung dich téi khoang 40°C va dinh phan dung dich bang EDTA 0,025M cho
t6i khi ndo dung dich tir mau vang dot ngot chuyén sang mau xanh tim.

Néu khi dinh phan dung dich chuyén sang mau da cam thi thém vai giot dung dich NH,OH
tiép tuc dinh phén, gan diém tuong duong thi phai thém thudc thir that cham.

IT1. Héa chét can thiét

- Dung dich phan tich Ni*".

Dung dich EDTA 0,025M.

Dung dich chét chi thi metyl do, chét chi thi Murexit.
Dung dich NH4C1 1M.
Dung dich NH4OH hoac NaOH 10%.
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Bai 27
XAC DPINH COBAN BANG COMPLEXON III

I. Co sé phwong phap
Ciing nhu nhiéu ion kim loai khac Co** tao phirc bén véi EDTA
Co™" + HbY® <« CoY® + 2H' (1)

C6 thé xac dinh diém twong duwong cia phan tng bang sy d6i mau cua chit chi thi
Murexit. Néu ky hiéu Murexit bang HF, F~ 1a ion ctia Murexit, thi & diém tuong duong
phan Gng xay ra:

Co(H,F)” + H,Y? < CoY? + HsF* + HY
mau vang mau tim

Sy d6i mau ¢ diém twong dwong rét rd, tuy nhién néu thém vao dung dich mot lugng
NH,OH du nhiéu tao phirc voi Co®* rat bén s& pha hiy phirc cia Co™* v6i chét chi thi. Do
d6, can phai cha y dé chi thém mot lwgng NH4OH dur tdi thiéu. Nhung nhu vay do kha ning
dém cta dung dich thip trong qua trinh dinh phan pH cua dung dich c6 thé thay doi (H” tao
ra & dung dich (1)) hién tugng trén c6 thé nhan biét do su xuit hién phirc mau da cam.

Néu luc d6 thém vai giot NH;OH phirc chuyén ngay thanh [Co(H,F)]” mau vang thi
su d6i mau cua ¢ diém tuong duong cta qua trinh dinh phan sé& trd nén 16 rang. (Phdi logi bo
cac ion kim logi nang ra khoi dung dich vi cdc ion nay can tro viéc xac dinh)

I1. Cach xac dinh

Lay chinh xac 10,00m/ dung dich Co** (dung dich chira axit) thém 1 gior dung dich
chit chi thi metyl d6 (dung dich s& c6 mau do), trung hoa dung dich bang NaOH t6i khi nao
dung dich chuyén sang mau vang da cam thém 3 giot dung dich NH4C1 2M va 3 giot dung
dich NH4OH 25%.

Thém vai ba giot dung dich Murexit, dung dich s& c6 mau vang da cam. Néu trong qua
trinh dinh phan pH ctia dung dich thay d6i nhidu (diéu nay xay ra khi ndng d6 Co>* 1n) thi
mau cta chat chi thi s& thay doi sém trudc diém tuong duong. Trong trudng hop d6 thém 1
giot dung dich NH4OH va lai chuan d¢ tiép cho t6i khi mau vang cua dung dich chuyén sang
tim.

II1. Héa chét cin thiét

- Dung dich EDTA 0,05M
- Murexit bdo hoa (méi pha); chat chi thi metyl do
- Dung dich NH,Cl 2M, dung dich NH,OH 25%



78

PHAN 2: CAC PHUONG PHAP PHAN TiCH HOA LY

CHUONG 1: PHUONG PHAP TRAC QUANG

Phuong phap phan tich do quang la phuong phéap phan tich cong cu dua trén viée do
nhiing tin hi¢u birc xa dién tir va tuong tac cua birc xa dién tir véi chét nghién ctru.

Phuong phép c6 uu diém 14 tién hanh nhanh, thuan lgi. C6 d6 nhay cao, d6 chinh xac
duogc t6i 10mol/l. Tuy thudc vao ham lwong chét cin xac dinh ma c6 do chinh xéc tir 0,2 t6i
20%.

L. Pinh luat Lambe-Beer

Khi chiéu mot chum birc xa don sic (cudng do blic xa ban dau 1a Iy) di qua mot 16p
dung dich co bé day 1 va co n6ng do 1a C, thi sau khi di qua dung dich cuong d buc xa bi
giam di (cuong do cua buc di ra khéi dung dich 1a 1) do qué trinh hép thu, phéan xa, tan xa...
Do hap thu quang cua dung dich ty 1¢ thuan véi C va 1.

Al=lgIT°=s.1.C

% truyén qua: T = Il_l()() (%) > A=—1IgT
0
trong do:
A, : Do hap thy
g: hé sb hip thu mol (lit.mol".cm™). € dic trung cho
kha nang hép thu anh sang ctia dung dich. Phu thude
vao ban chat dung dich va budc song A.
I: bé day dung dich (cm)
C: ndéng d6 dung dich (mol/l)

Hinh 19: Logi cuvet thwong dwoc diing
trong mdy do quang
I1. Pho hép thu
Dung dich hép thu anh sang c6 tinh chit chon loc. D6 thi biéu dién A = f()) (hodc & =
f(1) hodc Ige = f())) goi 1a phd hap thu 4nh sang cua dung dich. Trén phd hap thu c6 thé c6

mot hodc nhiéu cuc dai, thudng thi chat mau c6 mot cuc dai. Tai A, ta c6 Apax (hOGC Emax).
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A A A A max2

-

Budc song Budc séng

Hinh 20: Phé hip thu dnh sing

I11L. Tinh chit ciia mat d§ quang

Chiéu chum anh sang qua qua lién tiép 2 dung dich:

2 ‘ . 1 . .
Tong do hap thu quang cua 2 dung dich: Ay= lgI—O. Goi d6 hap thu quang cua dung
2

dich 1 1a A;, dung dich 2 1a A,.

Lol _ lgI—O+IgI—1 =A+A,
L 1, °1,

A

> =l

vy d6 hap thu quang co tinh chét cong tinh.

2

Néu 1 dung dich c6 nhiéu chét cung hép thu anh sang thi Aga = 2 Acac chit
Add = Achit phan tich TAtap chit
Vi vay mudn do Acpi phan tich ta phai tim céch loai bé anh huéng cua tap chit bé‘mg cach
chuan bi 1 mau tring (dung dich tréng).

A, =A A

do dungdich ~ “*trong — Achéft phan tich

IV. So do thiét bj do quang

Mau

Ié tan sac

Nguon sang

©

Hinh 21: So dé nguyén Iy thiét bi do quang
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1. Nguédn sdng: cung cip blc xa 4anh sang vung trong thiy thi dung dén soi d6t
Vonfram; vung tr ngoai: dung dén hydro, deteri, thuy ngan...

2. H¢ tan sdc: hé tan sic c6 nhiém vy bién chum tia da sic thanh chum tia don sic
(cung cip burc xa don sic). V&i cac may thé hé cil sir dung tir 10 toi 12 kinh loc anh sang cho
dai phd hep chir khéng cho hé don sic. Cac may hién dai hon thi st dung lang kinh dé cho
anh sang don sic. Cac may UV-Vis thé hé méi sir dung cach tir (1200—1800 vach/mm c6 khi
to1 2400 vach/mm) c6 do phan giai cao tur 1 toi 0,2nm.

3. Méu phan tich: chat phan tich c6 thé cho tac dung v6i mot thude thir trong moi truong
thich hop nham tao phtic chit c6 do nhay dam bao tinh dinh luong ctia phuong phéap. Néu chat
phan tich 1a chét khi thi phai chira mau vao cuvet dong kin. Cuvet ding cho phé UV phai 14
cuvet thach anh. Cuvet ding cho phd Vis c6 thé 1a cuvet nhua hodc cuvet thuy tinh

4. Detector: trong cic may don gian ding té bao quang dién dé chuyén tin hiéu quang thanh
tin hiéu dién roi cho qua bd khuéch dai hién thi két qua do. Trong cac may thé hé méi co d nhay
cao thuong ding detector dang 6ng nhan quang hoic loai chudi diot (DAD). Detector chudi diot
thich hop cho viéc do dong thoi nhiéu cau tir véi nhiéu budc song khac nhau, thiét bi kha bén.

V. Cac phuong phap phéan tich dinh lugng

1. Phwong phdp so mau bang mit

C6 cac cach cha yéu dé dinh luong theo phuong phap so méau bang mat d6 1a:
lap ddy mau chuan, chuan do so sanh mau va cén bang mau. Phuong phap cho két
qua v&i do chinh x4c khong cao, tuy nhién rat don gian khong can may do pho.
Phuong phép thich hop trong viéc kiém tra ngudng cho phép cua chat nao d6 trong
mot san pham cu thé xem c6 dat hay khong.

2. Phwong phdp dwong chudn

Phuong trinh co ban ctia phép do dinh luong theo phd UV-Vis la:

A=¢.1. C (. 1= const vy A = f(C) ham bac nhat)

Béing cach chuén bi mot day dung dich mau c6 néng do tang dan va biét chinh
xac truoc Cy, C,, Cs,... (thuong la 5-7 néng do nam trong vung tuyén tinh ctia mdi
quan hé A—C) va dung dich mau ciia chat can xac dinh ndng do trong cung diéu kién
phan tich nhu day dung dich chuén. Nghién ctru chon diéu kién phu hop nhit do phd
clia cac mau chuan va mau phan tich nhu cac thong sé vé thoi gian, méi truong, loai
cuvet... Po do hip thu quang cua cic dung dich chuin, dung dudng chuan theo hé
toa 6 A—C sau d6 do d6 hap thu quang cua dung dich chit mau can xac dinh nong do
(gia st 12 A,), 10i 4p vao dudng chuén ta s& c6 nong do Cy tuong Umg véi ndong do

chat can xac dinh.



81

A A_

1.50+ 1.50
e Ay -

1.00+ 1.00

0.50 0.50+

1 = — (1111 S
0 5 10 15 0 5 10 ©= 15

Nﬁng do (C) Nong d6 (C)

Hinh 22: Dé thi chuin A-C va cdch xdc dinh néng dé tir A do dwoc

Phuong phap rat tién loi dé phan tich hang loat mau cua ciing mot chit trong mot loai
d6i twong nghién ctru, nhanh chdng, hiéu suét cao.

3. Phwong phdp thém chuin

Noi dung cua phuong phap 13 ding ngay mot mau phan tich (ndng do Cy) 1a chat nén
dé pha ché mot diy miu chuin bang cach 1dy mot luong nhit dinh mau phan tich va pha
thém vao d6 nhitng luong néng do chinh xac dung dich chuan theo cp sd cong. Pua cac
dung dich v& diéu kién do quang t6i wu. Khi nay & mdi dung dich déu chira mot luong nhu
nhau mau can phan tich va néng do khac nhau cta dung dich chuan. Tién hanh do quang diy
dung dich va xay dung dd thi thém chuén véi truc x 1a néng d6 dung dich chuan dugc thém
vao, y 1a @6 hip thu quang do duoc. Ngoai suy ndng d6 miu phan tich bang cach kéo dai

duong chuan cat truc x tai dau d6 chinh la nong dd mau can tim.

A A

A cua ddy chuin (_méu phan tich nhu nhau +
dung dich chuan c¢6 nong d¢ thay doi)

N x A clia dung dich mau phan tich
Nong d6 mau i (khong c6 dung dich chuan)
phan tich (C,) .

7

“4) 2) 0 2 4 6 8 C

Hinh 23: Pwong chudn ciia phwong phdp thém chudn
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Bai 28
NGHIEN CUU PHO HAP THU CUA PHUC Fe-AXIT SUNFOSALISILIC

I. Co sé phwong phap
Axit salixilic cling nhu din suat cia no 13 axit sunfosalixilic phan tng rat nhay voi cac

ion F ez+, Fe*t trong dung dich, tao thanh cac chat ndi phirc c6 mau va tan trong nudc.

OH 3-2n
o
n + Fe¥t =—— Fe
COOH (o]ox

SOsH SO3H n

+ 2nH*

Tuy thudc vao diéu kién pH cia dung dich ma phirc gitra sit va axit sunfosalixilic ¢6
mau, dang phtrc khac nhau:

& pH = 1,8 ~ 2,5 phirc 6 mau tim; n=1. (viét tit 1a FeSal")

& pH = 4 ~ 8 phirc c6 mau do ndu, n=2. (viét tat 1a FeSal, )

& pH =8 ~ 11,5 phirc c6 miu vang, n=3 (viét tit 1a FeSal;*")
(Sal* la anion cua axit sunfosalixilic)

Béng cach st dung cic dung dich dém pH thich hop nhim chu dong tao cac dang phirc
khac nhau va khao sat phd hap thu trén may do quang s& c6 nhitng danh gia quan trong vé
kha ning Gmg dung cta phuc sit voi axit sunfosalixilic vao phan tich dinh luong.

I1. C4ch tién hanh

Chuén bi sau binh dinh muc dung tich 25ml cho vao do6 thur ty cac hoa cht c6 thanh

phan nhu bang sau:

ml Binh B1I B2 B3 B4 B5 B6
Fe*™ 0,1 mg/ml 2,0 2,0 2,0
Axit sunfosalisilic 10% 2.5 2.5 2.5 2.5 2.5 2.5
HC1 0,1N 2 2

CH;COOH+CH3COONa 5 5

NH4OH 10% 2 2
Nudc cht Pinh mirc vira dii t6i vach réi lic déu

Tién hanh ghi phd hip thu (A-A) trén may do quang phirc Fe** vé6i axit sunfosalixilic &
cac binh 2, 4, 6 voi dung dich trong twong tGng & binh 1, 3, 5 trong cac cuvet ¢ bé day
I=1c¢m. Tinh gnax cua cac phic. Nhan xét cac két qua thu dugc (dac diém hép thu anh sang,
d6 nhay cua cac phirc, ing dung phan tich dinh luong, khoang ndng d6 toi wu cho phan tich

theo phuong phép dudng chuan...).
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Bai 29
XAC PINH SAT BANG AXIT SUNFOSALIXILIC

I. Co s phuwong phap

Axit salixilic cling nhu dn suat cia n6 13 axit sunfosalixilic phan tng rat nhay véi cac
jon Fe*, Fe'* trong dung dich, tao thanh cic chét ndi phirc c6 mau va tan trong nudec.

Véi cac nghién ctru phé hap thy cua phie sit véi axit sunfosalixilic cho thay ¢ pH = 8
~ 11,5 phtrc c6 mau vang (viét tit 1a FeSal;’") 1a nhay va bén nhat (hing s6 khong bén cia
phirc nay 1a K=2.8.107*). Hé s hap thu phan tir ciia phtrc mau vang emay = 4.10°, ¢6 cuc dai
hap thu & 424nm.

IL Cch tién hanh

1. Xay duwng do thi chuén

Chuan bi 5 binh dinh mic loai 25,0m! pha ché mot ddy dung dich c6 thanh phan nhu

bang sau:
ml Binh B1 B2 B3 B4 DD tréng
Fe’" 0,10 mg/ml 0,5 1,0 1,5 2,0 0,0
Axit sunfosalixilic 10% 2.5 2.5 2,5 2.5 2.5
NH4OH 10% 2 2 2 2 2
Nudc cat Pinh mirc vira di t&i vach roi ldc déu

Sau khi dd pha ché xong nhan xét mau va cudong d6 mau cia cac binh trong diy.

Lay cac dung dich trong cac binh dinh mtrc cho ra cuvet c¢6 bé day 1,0cm rdi dua vao
may do quang & A = 420nm v&i dung dich tréng c6 thanh phan nhu bang trén.

Tir cac s6 liéu d6 hap thu quang A do duoc tir cac binh 1 téi binh 4 xay dung dd thi
chudn A-VEg3* hodc d6 thi A~Cge3+ trén gidy milimet. (D6 thi phai la mét dwong thang di
qua goc toa do).

2. Xdc dinh néng dj Fe’

Lay chinh xac 1,0; 1,5 hodc 2,0... m/ dung dich Fe** (tily thudc vao ham heong sdt c6
trong mdu) cho binh dinh muc loai 25ml. Thém vao d6 khoang 2,5m/ dung dich axit
sunfosalixilic 10%; 2,5m! dung dich NH;OH 10%. Thém nudc cét vira di t6i vach, lic déu.
Po d6 hip thy quang cua dung dich nay véi dung dich tréng ¢ trén. Tir s6 lidu do dugc va do
thi chuén, tinh ham lugng va néng do cua dung dich sat.

II1. Héa chat va dung cu

- Dung dich chuin mudi sit (III) 0,1mg/ml. Can 0,8636gam NH4Fe(SO4),.12H,0

hoa tan vao 5ml H,SO,4 dac, sau do dinh murc béng nude cat vira da 1,0 /i,
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- Dung dich dém CH3;COOH+CH3;COONa
- Dung dich axit sunfosalixilic 10%

- Dung dich NH4OH 10%

- Binh dinh muc loai 25,0m!

- Pipet loai 2,0m/, éng dong, buret

Cau hoéi va bai tap

1) Axit sunfosalixilic c6 nhitng ddc diém gi dé co6 thé chon lam thudc thir d6i véi sit.

2) Yéu té pH anh huong nhu thé nao dén qua trinh tao phuc gitra thude thir va ion kim
loai? Lay vi du.

3) Co6 nhan xét gi khi thuc hién phan tng theo trinh ty sau:

a) Dung dich Fe’* + axit sunfosalixilic + NH;OH du
b) Dung dich Fe’" + NH,OH du + axit sunfosalixilic

4) Mat do quang (d6 hap thu) ctia dung dich phu thudc vao nhimg yéu té gi? Giai
thich nhitng yéu t6 tir dinh lut co ban ctia phép do quang.

5) Nhiing bi¢n phép thuc nghiém nao dam bao dé nhan duge d6 thi A—C la mot duong
thang.

6) Dung dich nghién ctru c6 mat do quang (do hép thu) A=0,9 khi do chit mau & cuvet
¢6 1=5,0cm. Trong cing diéu kién dung dich, chit mau ay voi ndng do chuan 5,0ug/ml cb do
hap thu quang A=0,6 khi do & cuvét c6 1=3,0cm. Tim nong d6 cua dung dich nghién ciu.

(DS: 4,5 ug/ml)

7) Mot phirc mau cua sit c6 hé sb hap thu phan tir e=4.10°. Hoi phai chon cuvet c6 1
bang bao nhiéu cm dé khi do do hip thu quang co gia tri A=0,4. Biét ring phirc mau duoc
tao tr 0,05mg Fe trong binh 50m/.
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Bai 30
XAC PINH HAM LUQONG SAT TRONG NUOC TU NHIEN

I. Co sé phwong phap

C6 nhiéu loai thudc thtr ¢6 thé tao phirc mau véi ion sit co gia tri trong phuong phap
do quang. Bén canh phtrc gitra Fe(Ill) vai axit sunfosalixilic da nghién ctru trong céc bai trén
thi phirc mau d6 cam duoc tao thanh giita Fe(I) va 1, 10 phenanthroline
(orthophenanthroline) duoc coi 14 phuong phép tiéu chuan dé xac dinh ham lugng trong
nude ty nhién. Phan tng tao thanh phirc duoc viét ngan gon nhu sau:

Fe’* + 3phenH' < Fe(phen);”* + 3H'

Hing s cin bang cua phan tmg 1a 2,5.10° (tai 25°C). Phirc dwoc hinh thanh trong
khoang pH tir 3 t6i 9, t6i uwu 13 3,5. Trong phan tich dinh lwong can cho du tac nhan khir nhu
hydroxylamin hay hydroquynon dé chuyén hoan toan cac dang Fe(III) vé Fe(Il). Phirc tao
thanh trong cac diéu kién t6i wu rat bén (hang sé khong bén K=5.10"%%) c6 gid tri 16n trong
phan tich do quang.

Phtrc c6 d6 hép thu quang cuc dai tai 508nm, véi cdc may so mau don gian co thé st
dung kinh loc mau xanh 14 cay.

II. C4ch tién hanh

1. Xay dung dwong chuin

Pau tién dung pipet lay chinh xac 10,00m! dung dich Fe** 40ug/ml cho vao cbe loai
100m! rdi thém khoang 25ml nudc; dwa cde vao may do pH roi sir dung dung dich citrat natri
dé diéu chinh pH cua dung dich t6i 3,5. Poc thé tich dung dich citrat natri tiéu tén va ghi lai
vao sb tay thi nghiém (Gia st dung dich citrat natri tiéu tén 1a Vml). Tir luong dung dich
citrat natri can dé diéu chinh pH cho 10m/ Fe** s& suy ra luong dung dich citrat natri can lay
cho cac lugng dung dich sét chuan it hodc nhiéu hon.

Chuén bi 5 binh dinh muc loai 50ml, cho vao dé cac loai hoa chat theo thir tu sau

ml Bl1 B2 B3 B4 B5
Fe* 40 ug/ml 1,0 2,0 3,0 4,0 5,0
Citrat natri V/10 V/5 V/3,3 V/2,5 V72
Hydroxylamin 1
Orthophenanthroline 2

Dé yén 5 phut roi dinh mirc bang nudc cat vira du toi vach roi lac déu

Tién hanh do quang tai budc song 508nm véi dung dich tréng gdm cac thanh phan trir

khong co sit trong cac cuvet co bé day 1=1c¢m. Xay dung d6 thi chuan A—C.
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2. Xdc dinh ham lwong sit trong nwéc
Tuy thugc vao ham lugng thyc té ctia miu nudc ma ta léy luong mau dé tién hanh
phan tich cho phu hop. Vi cic miu nude sinh hoat, thong thuong ta 1y chinh xac 100m!
mau, cho vao cde chiu nhiét, thém 1~2 giot HNO; dac roi dun nhe trén bép dién t6i thé tich
khoang 20ml. bé nguodi roi chuyén toan bo dung dich mau d3 c¢o vao binh dinh muc loai
50ml, thém mot thé tich dung dich citrat natri toi khi dat pH=3,5. Thém 1m/ dung dich
hydroxylamin va 2m/ dung dich orthophenanthroline vao binh, dé yén 5 phit 16i dinh mirc
bang nudc cét t6i vach. Tién hanh do quang tai 508nm voi dung dich tréng phi hop.
Tir gia tri d6 hap thu quang do duoc va dd thi chuan xac dinh ham luong sit cé trong
mau nudc phan tich.
IIL. Hoa chit va dung cu
- Dung dich Fe*' 40ug/ml: can chinh xac 0,2810g FeSO4.(NH4)>SO04.6H,O vao coe
kho, thém 1ml H,SO, dic rdi khudy déu, thém nude cat toi vira du 17,
- Dung dich citrat natri 25g/1.
- Dung dich hydroxylamin hydroclorit 10%. Dung dich bén dugc khoang 1 tudn.
Luu ¥ ddy 1a chat doc, khi 1am viéc can can trong.
- Othophenanthroline: can 2,5g orthophenanthroline hoa tan trong 100m! ethanol

96%, thém nudc cat toi 17iz. Dung dich bén trén 1 thang néu dé trong bong t6i.
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Bai 31
XAC PINH MnO,~ VA Cr,0,> TRONG DUNG DICH HON HOP

I. Co sé phwong phap

Pudng cong quang phd hap thu Cr,07% ¢6 cuc dai & Amax = 440nm; & d6 dai séng nay
MnOy ™ ciing bi hép thu mot phﬁn. Ion MnO4~ hép thu nhiéu nhit & Aomax = 5251nm nhung &
day su hap thy Cr,0,>~ khéng dang ké.

AT (D)
A
A(\y) b
3)
A"(\) [
- ) N
A e fo T ey
400 470 550 630 700

Budc séng

G G

Hinh 24: Dang dé thi chudn va phé hép thu ciia MnOy -+ Cr,07

Do d6 c6 thé xac dinh ndng do cta cac ion nay nhu sau:

1. bo @6 hép thu quang cua day dung dich chuan KMnO4 & Ajmax VA& Aomax dung hai
duong A-C tng véi hai do dai song d6 (duong 1 va 2)

2. Po d6 hap thu quang cua diy dung dich chuan KyCr,07 & Aimex A-C Gng v6i do
dai song do (duong 3)

3. Po do hip thu quang cua dung dich hdn hop & ¢ Aimax VA Aomax duoc cac gia tri
tuong ung la A(A;) va A(A;). Vi 0 Aymax 10N Cr,0,>~ hép thu khong dang ké 4nh sang nén
A(),) 14 @6 hip thu quang chi cia MnOy™ trong hon hop. Dua vao duong chuan 2, tim duoc
ndng do cia MnO4~ 14 C;. Khi di tim dugc ndng d6 C, dwa vao duong chuan 1 tim dugce do
hép thu quang A'(A;) ctia MnOy”

A(\) 1a @6 hip thu quang cia ca hai ion ¢ do dai song A, nén:

A1) - A'(A1) = A"(L Cr077)

A"(M Cr2072_) la dd hép thu quang cua Cr2072_ O Almax - Tu dudng chuin 3 tim duoc

ndng d6 Cr,07%" trong dung dich hdn hop Co.
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IL. Céch tién hanh

1) Xay dung dwong chuin ciia KMnO, va K>Cr,0;

* Chuén bi 4 binh dinh muc c¢6 dung tich 25,0m/ 13y vao d6 lan luot 0,5 — 1,0 — 1,5 —
2,0ml dung dich chuan KMnO, 0,01N. Thém nudc cit vira du téi vach dinh mure roi lic déu.
Do d6 hap thu quang trén may tai A = 525nm va A = 440nm

* Tiép theo, chudn bj 4 binh dinh mirc ¢6 dung tich 25,0ml 1ay vao d6 lan luot 0,5 —
1,0 - 1,5 — 2,0m/ dung dich chuan K,Cr,0; 0,05N. Thém nudc cat vira dii téi vach dinh mie
r0i lic déu. Po d6 hap thu quang trén may tai A = 440nm

V& 3 d6 thi chuan trén giéy milimet trén cung mdt hé truc toa do. (d5 thi phai la mot
dwong thang di qua goc toa dd)

2) Xdc dinh ham lwong Cr va Mn trong dung dich hén hop

Lay chinh xac 2,0 hodc 3,0m/ dung dich hdn hop phan tich - do tong d hap thu quang
tai Amax1 VA Amax2 101 x4c dinh ham lugng Mn va Cr ¢6 trong dung dich phan tich.

Tinh ndng do céc ion theo mg/ml

I1. Héa chit

- Dung dich chuin KMnO4 0,01N khi pha cho thém ~5m/ H,SO4+5m/ H3POs.
- Dung dich chuin K,Cr,07 0,05N khi pha cho thém ~5m/ H,SO4+5ml H3PO,.
- Dung dich hon hgp phan tich KMnO4+K,Cr,0;

Bai 32
XAC PINH Ni* BANG DIMETYLGLYOXIM

I. Co sé phwong phap

Dimetylglyoxim (thudc thir Trugaep) tao véi Ni** & méi truong kiém khi trong dung
dich c6 chét oxy hoéa (I, Bra, $,05%, H,0,...) mot hop chit c6 mau do tim. & day Ni** bi oxy
hoa thanh Ni**; hop chét nay c6 thanh phan Ni*:DM, = 1:3 ¢ cuc dai hip thuy tai budc séng
Amax=470nm, €=13000. Phan tng tao phirc rt nhay nhung bi nhidu ion nhu Fe**, Cu®*, AI"...
can tro.

Tuy nhién trong thuc té xac dinh Ni** néu ding cac chat che nhu tatrat, citrat ... co thé
loai trir duge mot sd cac ion gdy can trd phép xac dinh.

IL. Céch tién hanh

1. Xay dung db thi chuin

Chuan bi 6 binh dinh murc dung tich 50m/ pha ché mét diy dung dich c6 thanh phan

nhu bang sau
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ml Binh Bl B2 B3 B4 B5 B6
Ni** 0,01 mg/ml 0 1 2 3 4 5
Nudc ct 20

16t 0,05M 0,5 0,5 0,5 0,5 0,5 0,5
NaOH IN 2,5 2,5 2,5 2,5 2,5 2,5
Dimetylglyoxim 0,5 0,5 0,5 0,5 0,5 0,5
Nude cit Pinh mikc vira d t6i vach ldc déu

Lay cac dung dich trong cac binh dinh mtic cho ra cuvet c6 bé day I=1,0cm. Po do hip
thu quang cua cac dung dich trén may quang phd do quang tai budc séng A=470nm v6i dung
dich trong 12 binh s6 1.

V& d6 thi A-C trén gidy milimet (@6 thi phdi la mot dwong thang di qua goc toa do)

2. Xdc dinh néng dp Ni**

Dung dich Ni** chua biét ndéng do ciling chudn bi véi trinh tr va luong thude thr nhu
day dung dich chuén trong binh dinh mtrc 50m/. Cho dung dich trong binh dinh mtrc ra cuvet
lem, do d6 hap thy tai A=470nm vé6i dung dich tréng 12 binh 1.

Tir két qua do hap thu do dugc tinh nong do Ni** trong mau kiém tra.

II1. Héa chit va dung cu

- Dung dich chuén Ni** 0,01 mg/ml

Cén 0,4786gam NiSO4.7H,0 hoa tan trong nudc dugc axit hoa bfmg 2 — 3ml H,SO4
dic va pha bang nudc cit toi vach trong binh dinh mirc 1/i#. Nong d6 dung dich nay la
0,1mg/ml — khi can pha loang 10 lan.

- Dung dich 16t 0,05M

- Dung dich NaOH 1N

- Dung dich dimetylglyoxim 0,05M pha trong etanol

Bai 33
XAC PINH AMONI TRONG NUGC

I. Nguyén tic xac dinh

Nam 1856, J.Nessler da 1an dau tién dé xuat phuong phap xac dinh amoni bang
phuong phap so mau véi dung dich kiém thiy ngan (II) iotdit. Khi thudc thir Nessler dugc
thém vao dung dich amoni thi amoni tu do trong dung dich s& phan Gng rat nhanh véi tac
nhan ndy, tuy nhién khong phai toan bo lwong amoni tr do déu da phan tng ngay lap tirc do

vay can ¢co mot thoi gian dé tac hat keo mau vang dugc tao thanh hoan toan.
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Ion sit, mangan... trong mau ciing tao phitc mau vang voi thude thir Nessler do vay
can phai cho dung dich kali hodc natri tactrat vao dé che cac ion nay.

Phan tmg véi thudc thir Nessler, dung dich kiém cua kali tetraiodo thuy ngéan, voi
amoni:

2NH; + 2K,[Hgls] = HgoNHyI3 + 4KI + NH4l

Thudc thir cho phan mg rat nhay voi amoni, phwong phap chi duoc ap dung véi dung
dich c6 ham lugng amoni rat nho (0,1mg/l)

I1. Cach xac dinh

1. Xdy dung dwong chudn:

Chuan bi 5 binh dinh mirc loai 50m! pha ché diy dung dich chuan theo dimg tht tu va

c6 thanh phan nhu bang sau:

Bl B2 B3 B4 B5
Nudc cat Khoang 25ml
NH," 25mg/l 0 1,0 2,0 3,0 4,0
K4NaC4H,04 10% 2,0m! 13y bang pipet
Thudc thir Nessler 2,0ml 1iy bang pipet
Nuée cit khong c6 amoni Dinh muc vira du téi vach rdi lic déu

Dé yén dung dich khoang 5 phiit ri cho ra cuvet c6 bé day I=1cm dem do quang trén
may do quang & budc song 400nm v6i dung dich tréng gdm moi thanh phan trir amoni. T
cac s6 lidu do hép thu quang thu dugc xay dung d thi chuan A—CNH4+ trén giéy milimet.

Luu y rang trude khi do quang can quan sat dung dich néu thay dung dich c6 hi¢n
tuong duc, mo (khong trong sudt) thi phai 1am lai thi nghiém.

2. Xdc dinh néng dé NH," trong nwéc:

Tuy thudc vao ndng d6 NH," trong mau phén tich 16n hay nho ma ta 1y vao binh dinh
mirc 50ml sao cho nong d6 NH," khong qui 5Smg/l. Pha lodng dung dich bing nuéc cit
khong c¢6 amoni trude khi cho vao d6 2,0m/ K4NaCsH4O6 10% va 2,0ml thudc thtr Nessler.
Pinh muc br:ing nudc cat vira du téi vach lac déu.

Dé yén 5 phiit sau d6 do quang trén may so mau & budc song 400nm.

T cac sd lidu do hép thu quang (A) thu dugc dua vao dd thi chuan ta sé& tinh dugc
nong 6 NH," (mg/l) trong mau phan tich.

III. Ho4 chat va dung cu

— Dung dich chuan NH4" : Can 0,7414g NH4Cl da sdy kho t6i khéi lwong khong doi ¢
105°C hoa tan hoan toan bang nudc cat khong chira amoni rdi chuyén toan bd dung dich vao

binh dinh mic 1000m/. Sau khi da pha duoc dung dich ndy lai dung pipet 14y chinh xac
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10,00m! cho vao binh dinh mirc 100m/ ding nudc cat khong c6 amoni thém vira du toi vach
lac déu. Nhu vay da c6 100m! dung dich NH," 25mg/l.

— Dung dich K4NaC4H4O¢ 10% : Can 10g tinh thé K4NaC4H4O4 pha vao 90m/ nuéc
cat khong c6 amoni.

— Thudc thir Nessler: Can 45,5g Hgl, va 35g KI tam uot, khudy tron déu téi khi tan
hoan toan. Thém tiép 112¢g KOH khudy dén tan rdi thém nudc cit t6i vira du 1/it. Bé yén
dung dich 24 gio gan lay phan dung dich trong dem di 1am thudc thir. Thude thir nay rat doc
nén khi 1am viéc can than trong va bao quéan trong binh ndu c6 niit nham.

— Binh dinh muc 50, 100, 1000m!

— Ong dong, pipet, qua bop cao su

Bai 34:
XAC PINH CI" BANG THUY NGAN THYOXYANATE

I. Co sé phwong phap

Phuong phap cho phép xac dinh lugng vét anion clorit trong dung dich. Nguyén tic d6
1a ion thyocyanat ctia mudi thuy ngan thyoxyanat bi chiém chd bai ion clorit va giai phong ra
ion thyoxyanat tur do. Vi su c¢6 mit cta ion Fe(III) trong dung dich sé& tao ra phtc c6 mau
d6 mau. Cudng d6 mau cia phic sit voi thyoxyanat twong mg voi ham luong ion clorit
trong dung dich.

2CI" + Hg(SCN), + 2Fe** = HgCl, + 2[Fe(SCN)*
IL Cich tién hanh
1. Xdy dwng dwong chudn

Chuan 5 binh dinh mirc dung tich 25ml cho vao d6 céc loai hoa chat sau

ml Binh Bl B2 B3 B4 B5
Cl" 2,5 mg/ml 0,5 1,0 1,5 2,0
Phén amoni sat(IIl) 0,25M 2 2 2 2
Hg(SCN), bao hoa 2 2 2 2
Nudc cat BPinh mirc vira di t&i vach lac déu

Dé yén dung dich 10 phuit roi dua ra cuvet va do do hap thu quang tai budc song A =

460nm véi dung dich trong & binh 1. Xay dung d thi chuan A — C.
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2. Xdc dinh CI” trong mdu

Véi cac mau nude tu nhién ta léy 20ml mau cho vao binh dinh mtc 25ml, thém 2ml
phén sit(I1T) amoni sunfat, thém 2m! Hg(SCN), bdo hoa. D& yén mau 10 phir roi dinh mirc
bang nudc cét t6i vach. Po quang tai A=460nm véi dung dich trong 1a binh 1.

Tu do hép thu quang do duogc, dya vao duong chuén s& xac dinh dugc ham luong géc
ion CI” trong dung dich.

IIL. Héa chit can chuin bi

— Dung dich CI” chuan 2,5mg/ml: Say khé tinh thé NaCl (tkpt) & 180°C trong khoang
30 phiit, can chinh xac 4,1213g NaCl pha vao 1/i¢ nudc cét.

— Phén amoni sat(I11) 0,25M: can 120g NH4Fe(SO4)2.12H,0 hoa tan va dinh muc bang
dung dich HNO; 6\.

— Hg(SCN);, bao hoa dugc pha trong ethanol

Bai 35
PHUONG PHAP PO QUANG XAC PINH THANH PHAN PHUC
PHUC Cu(Il) - NITROZO-R-SOL

I. Co sé phwong phap

Khi hap thu buc xa dién tir tir mién tir ngoai t6i mién trong thiy, cac phén tir cic chit
hap thy it bi phan hay, it xay ra sy bé giy lién két hoa hoc. Diéu nay cho phép ung dung
phuong phap phd hip thu dé nghién ctru thanh phan, trang thai can bang cua dung dich.
Nguyén tic chung dé ap dung phuong phap nay 13 giai phuong trinh lién quan toi hai dinh
luat: dinh luat tac dung khdi lwong va dinh luat hp thy anh sang.

Pic diém chung cua phuong phap 13 dira vao do thi thanh phan — tinh chat dung dich
xac dinh hé s6 hoa hoc trong phan tmg tao phtic chat. Cac phuong phap co ban d6 1a phuong
phap diy dong phén tir gam, phuong phap duong cong bio hoa.

1. Phwong phdp day dong phén tir gam

Phuong phap dong phan tir gam duoc sir dung rat pho bién dé xac dinh thanh phan cia
cac phirc. Noi dung ctia phuong phéap 1a cho chét phan tich X tac dung voi thude thar R dé
sinh ra hop chat phirc c6 dang phén tr X,R., thi nguyén tic cu thé 1a:

- Pha mét dung dich chat X va mot dung dich thude thir R ¢ ciing ndng d6 phan tir gam.

- Pha mét day dung dich cac hdn hop cta X va R bang cach dem tron chung véi nhau
theo cac ty 1¢ thé tich khac nhau, nhung c6 tong thé tich 1a nhu nhau dé cho cac mau déu c6

tong nong d6 (Cx+Cr) 1a nhu nhau.
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- Chon cac diéu kién do quang thich hop rdi tién hanh do d6 hip thu quang cua diy
dung dich.

- V& dudng cong biéu dién mbi quan hé A — Cx/Ck.

Néu trong khoang ndng d6 nghién ctru chat X tac dung voi thude thir R chi tao thanh
mot phirc chit ¢6 thanh phan nhit dinh thi cac duong twong tng véi cac diy dong phan tir
gam ctia X va R c6 néng d6 khac nhau chi c6 mot ty 1& nong do cua X va R. Tuc 1a cac cuc
dai cua ddy dong phén tir gam véi nong do khac nhau chung déu nim trén mot duong thang
song song vai truc tung va vudng gbéc véi truc hoanh.

Néu ¢ cac noéng d6 khac nhau cua diy déng phan tir gam ctia X va R ma cuc dai cua
cac duong cong ¢ hoanh do khac nhau, tirc 14 ty s6 (Cx/Cr) khac nhau, thi diéu d6 ching to
khi pha lodng thanh phan hop chét phirc bi thay d6i. Nghia 1a & mdi ty 1¢ nong d6 khac nhau
ctia X va R phirc sinh ra c6 thanh phan khac nhau.

2. Phwong phap dwong cong bdo hoa

Nguyén tic ctia phuong phép 13 giit cho mot thanh phan khong déi (thudng 1a chat phan
tich X) con thanh phan kia (thudc thir R) s& dwoc bién ddi lién tuc tir nhé téi 1on. Cach 1am
theo cach thuc sau:

- Pha mét diy cac dung dich chuin cua chit X ma gia tri ndng d6 cua chat X 13 nhu nhau
trong cac mau. Con nong do thude thir R thi dugce thay doi ting dan.

- Chon cac diéu kién do quang thich hop rdi tién hanh do d6 hip thu quang cua diy
dung dich.

- Dung dudng cong biéu dién mdi quan hé A — Cx/Cr.

Thanh phan ciia phitc X,Ry, duoc xac dinh bang cach vé& cac dudng tiép tuyén tmg voi
phan dudng cong c6 d6 hap thy quang ting nhanh va phan dudng cong gan nhu song song voi
truc tung (46 hap thu quang khong ting hoic ting khong dang ké).

I1. C4ch tién hanh

1. Phwong phdp diy dong phén tir gam

Lay 9 binh dinh mirc ¢6 dung tich 25,0m/ pha ché 1 diy dung dich ¢ cac thanh phan

nhu bang sau:

ml Binh Bl | B2 | B3 | B4 | B5 | B6 | B7 | B8 | B9
Nitrozo-R-sol 10°M 9,0 8,0 7,0 6,0 5,0 4,0 3,0 2,0 1,0
CuSO4 107°M 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0
Na,S04 0,05M 5,0

H,SO4 pH=4 Thém vira di dén vach dinh mirc réi lac déu
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Tinhanh o h pth quangc aph ¢ m ibinhtib cséng =470nm v idung
dchsosénhlan cc tho ¢ dungdch H;SOs pH=4. Xayd ng th ph thucc aAv i
Veo/Vir. Timc ¢ ivaxac nhthanh ph nc aph ct o thanh.

A
0,8 1

0,6 1
0,4 1

0,2 1

Hinh 25: th mét s ph thu c A-Vy/Vytheo ph ng phdp day ng phdnt
2. Ph  ng phap ng cong bdo hoa
L y8binh nhm c¢25m/phach m tdaydungd chcéthanh ph nnh b ngsau

ml Binh | B ] B2 | B3 | B4 | B5 | Bo6 B7 B8
Nitrozo-R-sol 10 *M 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0
CuS0O, 10 °M 2,0

Na,S04 0,05M 5,0

H,SO4 pH=4 Thémt iv ch nhm crilc u

Tinhanh o h pth quangc aph ¢ mibinhtib cséng =470nm v idung
dchsosanhlan cc tho ¢ dungd ch H,SO, pH=4.
Lp thh to A—-Vr/Veu.. T th nay tinh toan va xac nh thanh ph nph ¢
theo ph ng phép ng cong bao hoa.
05 A
. W
0,3
0,2

0,1

o 05 1 15 2 25 3 35 4 Vg
2 2 2 2 2 2 2 VY,

Hinh 26: th mét s ph thu ¢ A-V\./Vg theo ph ng phdp ng cong bdo hoa
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II1. Chuén bi thudc thir

- Dung dich CuSO, 10 mol/I. Can chinh x4c 0,2600g CuSO4.5H,0 hoa tan biang dung
dich H,SO4 c6 pH=4 dén 11it.

- Nitrozo-R-sol 10°M. Can chinh xéc 0,3773g Nitrozo-R-sol loai tinh khiét hoa hoc
pha trong nudc cat téi 1/it.

- Dung dich H,SO4 pH=4. L4y khoang 1m! H,SO4 0,1M hoa tan vao gan 2/t nudc cat.
Po pH cua dung dich trén may do pH. Diéu chinh pH cia dung dich dat d&én 3,9+0,1 bang
cach cho tung giot dung dich H,SO4 0,1M hodc dung dich NaOH 0,1 M.

- Dung dich Na;SO4 0,05M c6 pH=4. Can 16,1g Na,SO4.10H,O hoac 7,1g Na,SO4
khan hoa tan vao 1/if nu6e cit. Thém tung giot H,SO4 0,1M hoac NaOH 0,1M dé diéu chinh
sao cho pH =4,0 + 0,1 trén may do pH.

Bai 36
XAC PINH DPONG THEO PHUONG PHAP DO QUANG VI SAI

I. Co sé phwong phap

Ham luong ddng trong hop kim duoc xac dinh theo phuong phap quang phd do quang
vi sai & dang phirc Cu(NH3)i+ . Phtrc Cu(NH3)i+ c6 cuc dai hip thu ¢
Amax=620nm. DO hap thu quang dung dich phan tich duoc do véi dung dich so sanh 1a dung
dich phitc Cu(NH,);" c6 ndng d6 Co da biét. C6 hai cach xac dinh ndng do theo phuong
phap do vi sai 1a phuong phap d6 thi chuan va phuong phap tinh.

I1. Céch tién hanh

1) Phwong phdp do thi chuin

Chuén bi 5 binh dinh mtc loai 25m/ pha ché diy dung dich chuan c6 thanh phan nhu

bang sau:
ml Binh B1 B2 B3 B4 BS5
CuSO4 0,05M 1,0 2,0 3,0 4,0 5,0
NH4OH 10% Khodng Sml, ldy bang éng dong
Nuée cat Thém vira dii t6i vach roi lic déu
Do hap thy Ag Ay Ay’ Az’ Ay

A Ay Ay Ay ... 1ado hép thu cua cac dung dich chuin véi dung dich so sanh c6
ndng d6 Co (B1) tai A=620nm. Ta c6 phuong trinh tinh sau:
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Al’:Al - A() = 81(C1 - C()) (1)

..................................... (2)
An’ :An - A() sl(Cn - Co)
Trong d6 Ao, A1, A, ... Ay 1a d6 hip thu cua cac dung dich d6 néu do voi dung dich

trbng theo phuong phap do quang théng thuong.

Ta lap dd thi hé toa 36 A’ — C trén giéy milimet

Lay chinh xac mét thé tich V, dung dich CuSO4 (mdu phdn tich), thém khoang 5ml
dung dich NH4OH 10% dem do quang v6i dung dich so sanh nhu trén tai A=620nm. Gia su
ta do duoc d6 hip thu quang ctia dung dich nghién ctru 1a A, ta s& c6 biéu thirc tinh sau:

Ay = Ax - Ag = el (Cx—Cy) 3)

Duya vao d thi chuan A’ — C ta d& dang tinh dwoc ndng d6 Cy .

2) Phwong phap tinh

Chuén bi 3 binh dinh mic c¢6 dung tich 25,0m/ pha ché mot diy dung dich co thanh

phan nhu bang sau:

Dung dich chuin Dung dich so sanh MKT
5,0ml CuSOy, Ci=3.10"M Co=1.10"M C=x
NH4OH 10% Khodng 5ml, ldy bang ong dong
Nuéc cit Thém vira di t6i vach roi ldc déu
Do hap thu Ay 0,00 Ay

Do d6 hap thy quang ctia cic dung dich trén & budc song A = 620nm.

y
GG+ €y

1

2 A -
Tt bicu thuce (2) (3) ta co: —== =G suyra: C =
4 C -C,

C -C,
4

1

hay c6 thé viét: Cy=F.Ax’ + Cy (F =

Nhu vay véi phuong phép tinh toan ta chi can do do hip thu quang ctia dung dich phan
tich va d6 hap thu quang cia mot dung dich chuan c6 nong d6 C; thay cho viéc phai do do
hép thu quang cta nhiéu dung dich chuan nhu phuong phap d thi chuan. T cac két qua thu

duogc tinh toan ndng d6 CuSO; trong mau kiém tra theo phwong phép tinh.
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Bai 37
PHO PIEN TU CUA ION NO,~

I. N§i dung nghién ciru

Céc phan tir, nhom phén tir cia cac chat, don chat hay hop chit, cling déu duoc ciu tao
tir cac nguyén tir theo nhitng cach, kiéu lién két hoa hoc nhat dinh cta cac dién tir (electron)
hoa tri (cac electron & 16p ngoai cung) ciia cac nguyén t6. Tuy co hang van chit duoc tao
thanh tir cic nguyén tir, phan tir nhung trong phan tir chi ¢ ba loai lién két hoa hoc, d6 1a
lién két xicma (o), lién két pi (n) va lién két phdi tri (cho-nhan). Ngoai ra, néu trong phén tir
chira cac nguyén t6 nhu nito, oxy, luu huynh thi & nguyén t6 nay co6 thé c6 mot hodc hai doi
dién tur hoa tri chua tham gia lién két va duoc ky hiéu la cap electron n.

Céc electron hoa tri khi lién két trong phan ttr hinh thanh céc lién két loai o va . Cac
dién tir hoa tri ctia lién két 7 nam trong cac phéan 16p p, d, f va d6 1a cac lién két loai p—p,
d—d, ff, d—f, d—f. Trong phan tir hay nhém nguyén tir cac lién két o c¢6 ning luong lién két
16n nhat (bén nhét); sau d6, kém hon 1a cac lién két ©t va cac doi dién tur tu do n. Cac phan tir
& diéu kién binh thuong ching ton tai & trang thai co ban, trang thai bén viing. Theo co hoc
luong tir, & trang thai co ban phéan tir khong thu va khong phat birc xa. Nhung khi bi chiéu
mot chum anh sdng (chum proton) c¢6 nang luong thich hop (kich thich) thi cac dién tir hoa
tri trong cac lién két o, © va doi dién tir n trong phén tir s& hap thu ning luong ctia chiim 4nh
sang (twong tac khong dan hoi) va chuyén né 1én trang thai kich thich c6 muc ning lugng

cao hon. Khi phén tir bi kich thich nhu thé chung s& c¢6 su chuyén mirc ning luong:

* * * *

n ——T n ——so mMT —T7 O —— O
A
E 3
g
Y F Y
Kich thich .
T
&
n T 1] 2
| 3
Co ban
o 4

1. budec chuyén n—n'’; 2. buée chuyén n—o’;
3. buéc chuyén n—-n’; 4. buéc chuyén 6—6';

Hinh 27: So d6 cdc mikc ning liwong va buéc chuyén ning luong trong phé dién tiv
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Hiéu sb giira hai mirc nang lugng co ban E° va muic kich thich E* chinh 14 ning lugng
ma phan tir dd hip thu duoc tir ngudn sang (chum sang) va tac dong vao chung theo biéu
thirc: AE.= E* —E’=v.h=(h.c)/A

Song trong qua trinh phan ttr b kich thich, ttrc 12 phan tir chat da hap thu ning luong
ctia chum anh sang chiéu vao né, cung vé6i su chuyén muc ning luong cua electron lién két
trong phan tir con kém theo ca su quay va dao dong ciia nguyén tir trong phan tir. Vi thé tong
nang lwong ma phén tir ciia chat d nhan duoc khi bi kich thich 12 bao gdm ba thanh phan

Er = E*; —E%
= (E*.—-E%) + (E*,—E") + (E*—E%)
= AE. + AE, + AE;

Va chinh ning luong bj mat di ndy cta chim anh sang kich thich d bi chat hap thu tao
thanh phé hip thu phén tir cia chat.

Téng ning luong (Ey) chinh 1a twong Gmg voi ning luong cia cac chim 4nh sang nam
trong vung budc song 190-800nm (ving UV-Vis). Vi thé phd hip thu loai nay duoc goi 1a
pho hép thy phan tir UV-Vis. Trong ba thanh phan nay thi AE>>AE,>>AE; va chi c6 thanh
phan AE. 1a duoc luong tir hoa, theo cac mirc nang lwong nhit dinh cua céc obital phan tir
(MO). Con hai thanh phén kia khong dugc luong tir hoa, vi thé phd hip thu phan tir cta cac
chat trong ving UV—Vis khong phai 14 phd vach va khong don sic nhu phd phat xa hay pho
hap thu nguyén tir. Phd ¢ day 1a pho bang, c6 d6 rong tir 10 t&i 80nm va c6 cac gia tri cuc dai
va cuc tiéu tai nhirng song nhét dinh, tuy thudc vao ciu tao phan tir cia mdi chat.

Céc chit nao c6 nhiéu lién két 7 va lién két 7 lién hop thi sy hdp thu quang cua né
cang manh. Kha niang hip thy quang nay duoc dic trung boi hé sd hip thy & ctia nd. Nghia la
gi tri € cia phan tir mot chat c6 lién quan chit ché dén céc loai lién két hoa hoc ctia nguyén
t6 c6 trong phan tir ctia chat, tic 14 cau trac phan tir. Vi thé phd hap thu quang phan tir viing
UV-Vis ciing 1a mot dai luong dic trung cho cau tric phan tir ca chat, nhimg chat khac
nhau s& ¢6 nhitng nhom phd, nhiitng cuc dai hap thu quang cua riéng no.

Duya vao mién pho ta phan doan, phan dinh loai budc chuyén nang lugng cing véi dam
phd hap thu (gan budc chuyén ning lugng cho dam pho)

Duya vao cudng do dam phd (do bang hé sb tét phan tir €):

- Néu € 16n (£>10%) dam phé voi cuong do 16n
- Néu € bé (6<10?) dam phd véi cuong do bé

Ta c6 mot sb nét dic trung co thé dung dé phan biét cac budc chuyén ning lugng cho

cac dam pho:

- Chuyén mutc n = 7* c6 nhitng dac diém: cuong do bé, mic phod tir ngoai gan, nhin thay.
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- Chuyén murc t> 1t* ¢6 nhimg dic diém: cudng do 16n, mic pho tir ngoai trung binh, gan.

- Chuyén mitc 6 > o* ¢ nhiing dic diém: cudong do 16n, mirc pho tir ngoai rat xa.

Str dung may UV-Vis khao sat su bién thién ctia d6 hap thu A theo budc séng A ta s& xac
dinh duogc gia tri budc song ma tai do chét nghién ctru c6 do hép thu 16n nhét Apax.

Amax €0 hai y nghia quan trong d6 1a phén tich dinh lwong va phan tich ciu triic phan tir.

Trong phuong phép phan tich ciu triic phan tir bang phd UV-Vis tir gid tri Amax ta dé
dang tinh dugc budce chuyén nang lugng dién tir cuc dai, hé sb tat phan tu cuc dai cua dung
dich nghién ctru.

Amax V@ €max 12 nhiing tham sb dé ta nhéan dang budc chuyén nang lugng dién t. Tur
d6 gitip nhan biét cac obital MO phan tir trong hop chat. D6 14 ndi dung phuong phap phd
dién tir nghién ciru cau trac phan tir.

I1. Ky thuéat thue nghiém

Tir dung dich NO,™ 0,01M pha ché ra cac dung dich c6 ndng d6 thich hop (mdi nong
d6 1am it nhat 2 mau nghién ciru).

Cho cac dung dich nay cho ra cuvet thach anh c6 bé day I=1cm dua vao ngin dung
mau cta may UV-VIS (Agilent 8453) chon phuwong phap (Method): khao st phd hap thu
(Spectrum/peaks) trong khoang budc song A=200nm t&1 A=600nm, voi dung dich so sanh la
nude ct.

Nhan xét vé phé hép thu thu duoc. Tinh hé $b €max> AEmax.

IIL. Chuén bi héa chat

- Sy kho tinh thé NaNO, tai 110°C trong khoang 30phuit. Can chinh xac 0,6900g

NaNO, pha trong mét lit nude cit.
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CHUONG 2: PHUONG PHAP PIEN PHAN

I. Co s¢ phuwong phap

Dién phan 1a mot phuong phap dién hoa dung dé tach cac kim loai ra khoi dung dich,
ddng thoi ciing 1a phuwong phéap xac dinh nong d6 cia kim loai d6 trong dung dich, vi sau khi
tach hét nguoi ta can dé biét luong kim loai bam trén dién cuc.

Phuong phép tién hanh nhanh, thuan loi; ¢6 d6 chinh xac cao (sai sé ciia phép phan
tich trong khoang 0,1 - 0,28%), d0 chon loc cao. Co thé tach luong 16n, lugng nho, tach so
bd. Tuy nhién, s6 nguyén t6 c6 thé dwoc phan tich bang phuong phap dién phan khong

nhiéu, ham lugng chat nghién ctru can phai du lon.

Hinh 28: So dé hé thong dién phin
1- Catot ludi bach kim

2- Andt bach kim dang day xodn

3- Bién tr&y
4-Von ké
5- Ampe ké

Khi c6 dong dién mot chiéu chay qua, cic ion chuyén vé cac dién cuc trai ddu va xay
ra cac qua trinh dién hoa.
Vi du: Khi cho dong dién mét chiéu di qua dung dich CuCl, ¢ nhung cac dién
cuc andt va catot 1am bang kim loai platin, ddng duoc tach ra ¢ catot theo qua trinh:
Cu™ + 2e = Cu
Can trong lugng catot trude va sau khi dién phan dé biét ndng do dong. & andt
c0O qua trinh thoat khi clo:
2CI" = 2e = Cl,
C6 nhitng truong hop co6 cac cation cling bi oxy hoa trén anét.
Vi du: Pb** — 2e + 2H,0 = PbO,y + 4H"
Mn** —2e + 2H,0 = MnO,{ + 4H"
DPinh luat co ban trong di€n phan nhu da biét 1a dinh luat Faraday:
m: lugng chét thoat ra trén dién cuc (2)
D D: duong lugng gam ciia chét thoat ra & dién cuc
m =21t F: hiing s6 Faraday = 96.500 C
I: cuong d6 dong dién (A)
t: thoi gian dién phan (gidy)
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Tuy nhién dé co qua trinh dién phan xay ra trong dung dich, con phai biét dén nhiing
qui tic dién hoa, chu yéu la:

1. Thé dién cuc

Khi nhing thanh kim loai vao dung dich mubi cua kim loai d6 thi giita bé mat phan
chia s& xuét hién can bfmg va do d6 xuét hién mot thé duogc goi la thé dién cuc. Thé dién cuc
nay dugc xac dinh theo h¢ thirc Nerst:

E =E° +Eln[Me"*]
nF

Me"™ /Me

n

EMen+/Me -

Khi [Me"'] gidm thi E o e iAM.

2. Sw phén cuc

Trong qua trinh dién phan gitra 2 cyc luén ludn xuét hién mot thé nguoc chiéu véi dién
ap cung cap.

a. Sw phan cuc dién hod

Trong qué trinh dién phan cac san phim sinh ra & hai cuc tao thanh pin va c¢6 cuong do
dong dién nguoc chiéu voi cudng do dong bén ngoai cap vao hé.

Vi du: Khi dién phan CuSOy, cic qua trinh xay ra tai dién cuc:

Catot (-) Anot (+)
Cu** SO,”, H,0
Cu” +2e=Cul 2H,0 - 4e =4H" + 0,1
Do vay tao thanh pin: (=) Pt, Cu|CuSO4||0,H [H,O Pt (+)
E. =E

pin 0,+4H" /H,0 ECU2+ /Cu
b. Phan cuc néng do
Khi chua di¢n phan thi néng dd cta ion kim loai 1a nhu nhau tai moi diém trong dung
dich. Khi da c6 qua trinh dién phan, & catot: Cu*" + 2e = Cu{ 1am cho [Cu*'] & catot giam

di dan t6i c¢6 su chénh 1éch ndng d6 va tao ra pin ndng do.
0,059 1 [Cu™ 100

E ) :E(+) _ E(7> —
pi > Elcu

catot
Dong dién do pin nong do tao ra c6 chi€éu nguoc véi chiéu cua dong dién cung cap cho

qua trinh dién phan.

Ca 2 loai phan cyc déu can trd qué trinh dién phan cho nén phai loai trir:
- Béi véi su phan cuc dién hoa: cho vao dung dich chat khir cuc tac dung véi san pham

tao thanh trén dién cuc tao ra hop chét khac.
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Vi du: Khi dién phan tai dién cuc sinh ra O,, Cl,. . . 13 cac chat oxy hoa. Cho vao dung
dich mot chat khir chang han nhu hydroxylamin (NH,OH.HCI). Khi do:
2NH,OH.H' - 2e = N, + 2H,0 + 4H"
Ch, + 2 = 2CI
Khi dién phan sinh ra H, (chit khir) s& anh huong dén chat luong cua kim loai bam
trén dién cuc. Cho vao dung dich chat oxy hoa nhu NH4S,0s, HNO; . . . Khi d6:
NO;™ + 10H" + 8¢ =NH4" + 3H,0
H - 2 = 2H
- Pbi voi su phan cuc néng d6: loai bo su chénh 1éch néng do bﬁng cach tang nhiét do,
khudy tron dung dich. Muc dich 1a dé ting cudng sy chuyén chat ti bé mat dién cuc.
3. Thé phin hiiy
Thé phan huy (Ep) 1a sttc dién dong bé nhét can dit vao hai cuc dé su dién phan xay ra
va duoc duy tri trong mot sé diéu kién nao d6. Thé phan huy phai 16n hon hodc bang sirc
dién dong cua pin do cac dién cuc tao ra (suc dién dong phan cuc).
En phu thude vao néng dd chat trong dung dich, ban chit cua chat phan tich, méi
truong dién phan.
4. Qud thé
Tuy nhién dé c6 thé duy tri dugc qué trinh dién phan thi ta can dat vao hai dién cuc
mot thé E > Ej,.
E=E,+IR
R: dién tro ciia hé thong dién phan.
I: cuong d6 dong di¢n phan
Thyc té thi ta phai vao hai cuc mot thé E* > E. Vi trong qua trinh dién phan thudng
kém theo nhiéu hién twong phu. Su gia ting dién thé dit vao hai cuc dé qua trinh dién phan
xay ra lién tuc goi 1a qua thé (n).
E’=E, +1IR
E’h=(Ea + M) - (Ex + M)
Ea: thé cta anot dugc tinh theo phuong trinh Nerst.
Ex: thé cta catot duoc tinh theo phuong trinh Nerst.
Na, Nk: qué thé anot, qua thé catot.
Qua thé phu thudc vao ban chét dién cuc, cac thanh phén cua phan Umg dién cuc, trang
thai bé mat cua dién cuc (bé mit nhan bong c6 1 16n hon so voi bé mat xu xi), diéu kién tién

hanh dién phan (nhiét d0, mat do dong di¢n).
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Binh thuong qua thé cua cac kim loai trén cac dién cuc nho coi nhu khong déng ké.

Nhung qua thé ctia H, & trén cac dién cuc khong thé bo qua.

Catot (-) Pt Au Fe Cu Zn Hg Pb Sn

Ny, (V) -0,07 -0,39 -0,56 -0,58 -0,75 -1,04 -1,09 -1,08

& 25°C, mat d6 dong 13 0,01 A/cm”

Ny, trén Hg, Pb, Sn 1a 16n nhat (rat thuan loi cho viéc tach cac kim loai vi Hy s& thoat
ra sau cung khong anh huong dén qua trinh dién phén).

I1. Piéu kién dién phan theo yéu ciu phan tich

Dbi v6i muc dich phan tich, qua trinh dién phan phai dam bao cac yéu cau sau:

Chat lugng cua két tua kim loai trén dién cuc:

— Puing vai luong kim loai trong dung dich

— Hat bam trén dién cuc chic, d& ria sach, sy kho, thanh phan hoa hoc dong nhat
(Vi du: khi dién phan dung dich CuSO4 ngoai Cu bam trén dién cuc con cd thé c¢6 Cu,O.
Truong hop nay khong dugc chip nhan).

— Khong dé cac kim loai khac co trong dung dich bi tach trén dién cuc cung vdi kim
loai x4c dinh. Dé 1am duoc diéu nay phai biét thanh phan dinh tinh cta dung dich, thé phan
huy cta cac ion kim loai tap chat. Truong hop can thiét phai dién phan c6 kiém tra thé catot
hodc dung céc chat tao phirc.

— Dién phan & mat d¢ dong thich hop (0,001 — 0,01 A/cmz) dé thu dugc hat min, bam
chic vao dién cuc.

Dé dat dugc nhimng yéu cau trén:

- Tién hanh dién phan & thé 16n hon thé thoat cua hydro, dé hydro khong thoat ra
dugc & catot. Thé thoat hydro dugc tinh theo cong thirc:

E=0,0591g Cyq +nu

Cy 14 ndng d6 H' trong dung dich dién phan

Nu 12 qua thé cua hydro trén dién cuc catot trong qua trinh dién phan.

Do d6, dung dich dién phan phai c6 pH nhét dinh, hodc trong mot sd truong hop phai
ding cac chit oxy hoa dé loai trir H' & catot.

- Tién hanh dién phan & mat d6 dong trung binh (khoang 0,001 — 0,01 A/cm’), dé thu
duoc két taa hat nho, min, bam chic trén dién cuc. Néu mat do dong qué nho s€ thu dugc Kkét
tha dang tinh thé hat to, bam khong chic vao dién cuc. & mat 46 dong qua 16n thu dugc két
tua dang bot, to, bam kém vao dién cuec.

- PBéi v6i timg chat, tiy theo néng do ctia nd, qua trinh dién phan hoan toan chi sau
mot thoi gian nhat dinh. Do d6 phai kiém tra qué trinh dién phan bang cac phan tng dinh
tinh d6i voi dung dich sau mot thoi gian dién phén, hodc nhan xét sy thay ddi mau sic sau

mot thoi gian dién phan.
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- Pbi voi dung dich ngoai ion can xac dinh con c6 céc ion kim loai khac, phai biét
truge thé phan hay cia chung va dién phan ¢ mdt hi¢u dién thé nhat dinh dam bao chi cho
jon can xé4c dinh duoc két tia, con cic ion khac khong cung két tha véi ion can xac dinh.
Trong trudng hop can thiét phai dung phuong phap dién phan c6 kiém tra thé catot.

- Trong truong hop cac ion c6 thé phan huy rat sat nhau khong thuc hién duogc viée
tach theo cac phuong phap trén, thi phai chon cac chét tao phtrc thich hop va dién phéan trong
diéu kién tao phtrc. Do su tao thanh cac phuc c6 do bén khéc nhau, thé phan huy thuc té cua
cac ion thay ddi.

II1. Chuén bi dién cuc

bién cyc 1a bo phan quan trong dé dién phan: kim loai thuong dugc dung dé ché tao
dién cuc 1a platin, vang, hodc hop Pt-Au. Mot sé truong hop c6 thé dung cac dién cuc bang
thép, niken, nhém v.v... tuy theo diéu kién phan tich cu thé. Pién cuc thuong c6 dang hinh
tru ludi khi 1ap anot va catot dugc 16ng vao nhau.

Trudce khi dung dién cuc platin phai duoc ngam trong dung dich HNO; dac khoang 3 phuit.
Sau d6 duoc rira sach bang nudc roi sy kho va dem di can trén can phan tich. Ddi véi cac kim
loai tao dugc voi Pt thanh hop kim, thi trude khi tach kim loai do6 phai phu dién cuc béng mot
16p Cu hodc Ni, céac kim loai d6 thuong 1a Bi, Pb, Zn.

Bai 38
PHUONG PHAP PIEN PHAN KHOI LUONG XAC PINH PONG

I. Co sé phwong phap
Dién phan dung dich CuSO4

Catot (-) Anot (+)
Cu* SO, H,0
Cu*" +2e=Cud 2H,0 —4e =4H" + 0,7

Khi dién phan cac dung dich mudi nitrat, sunfat, photphat thi cac ion nay khong bi oxy
hoa trén anot thay vao do 1a nudc.

Dung dich dién phan luon duoc khudy déu va dun néng 70-80°C trong sudt qua trinh
dién phan.

Moi truong thuc hién qua trinh dién phan 1a hon hop axit H,SO4+HNO; c6 tac dung
lam ting d6 phan ly ciia dung dich va HNO; con 1a mot chat khir cuc nham tranh thoat khi

hydro trén catot dam bao cho qua trinh dién phan dién ra & didu kién tdi wu.
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II. Céch tién hanh

1. Chudn bi dién cuc

bién cuc duoc st dung 1a dién cuc bach kim, cac thao tac chuén bj xem & phén trén

2. Chudn bi dung dich phan tich

Lay mot coc co dung tich 250m! di dugc rira sach, trang nudc cat. Dung pipet lay
chinh xac 2,0m! dung dich CuSO, cho vio cdc trén, pha thém khoang 150m/ nudc cat. Ding
dng dong lay khoang 5m! HNOs 6N va 5ml H,SO4 6N cho vao cbc da chuin bi.

3. Tién hanh phan tich

Sau khi dé sdy va can catot toi khéi lugng khong ddi, ghi trong luong cua catot.

Lép léng hai dién cuc vao nhau sao cho can ddi, khong cham nhau.

Nhiing dién cuc vao dung dich dién phan sao cho chi ngap 4/5 chiéu cao dién cuc.

Cho may khudy tir va thiét bi gia nhiét 1am viéc.

Dién phan dung dich & thé 2,07 trong khoang 30 phiit (thoi gian dién phdn tity thudc
néng dg dung dich phan tich). Khi dung dich hét mau xanh kiém tra da dién phan hoan toan
chua béng cach thém nudc cét ngap hét cuc — nhan xét mau cua dién cuc phﬁn vira thém
nude cit. Néu con c6 mau hung do ctia dong thi dién phan tiép khoang 10 phiit sau d6 kiém
tra Cu”" con sot trong dung dich bang thudc thir Ky[Fe(CN)s] (Phdn ieng dwoc thuc hién trén
ban sit bang cdch lday mét diia thiy tinh riva, trang sach lay 1 giot dung dich dién phéan cho
lén ban sit, trung hoa bang 1 giot CH;COONa réi nhé 1 giot Ky[Fe(CN)s]. Néu khong thdy
6 két tiia mau dé ndu thi chirng t6 dung dich da dién phdn hoan todan).

Sau khi d4 kiém tra chimg t6 dung dich dién phan khong con Cu®* thi dimg dién phan
nhung khéng dugc ngit mach dién ma chi tit may khudy tir va may gia nhiét. Van giir
nguyén dién cuc & trang thai dién phan trén may ning cao dién cuc 1én lay cdc dung dung
dich di¢n phan ra. Chuén bi sdn mot cde dung khoang 100m! nudc cat, nhung vai lan dién
cuc vao cdc nude cit d6. Thay nudc cat trong cdc va rira 2~3 1an nhu thé. Sau d6 moi ngat
dong dién, thdo dién cuc ra khéi may, dem vao tu séy, séy kho rdi can t6i khoi luong khong
d6i. Ghi két qua khi luong can thu duoc.

4. Tinh todn két qua

Hiéu khéi lugng cua dién cuc sau va trudc khi dién phan 13 sb gam cua dong lay dé
dién phan. Tur d6 tinh ndng d6 CuSOy (mol/l).

5. Rwra dién cuc

Rira sach dién cuc khoi Cu bang cach nhing vao dung dich HNO; 1/1, & cho Cu tan

hét. Rura lai dién cuc br:ing nudce toi khi hét HNOs bam trén do.
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I11. Héa chat can thiét
- Dung dich phan tich CuSO4
- Dung dich H,SO4 6N
- Dung dich HNO; 6N va 1/1

bién cuc Pt, cbe thuy tinh 100, 250m, 6ng dong...
Cau hoi va bai tap
1) Viét phan tmg & dién cuc (catot va anot) khi dién phan dung dich CuSO,. Giai
thich vai tro cua dung dich axit HNOj; trong qua trinh dién phén.
2) Tai sao khi dimg dién phan khong ngit mach dién ngay ma phai lam theo trinh tyr
nhu da néu trong bai thi nghiém?

3) Nhitng yéu t6 nao anh hudng t6i chét luong cia kim loai bam trén dién cuc.

Bai 39
PHUONG PHAP PIEN PHAN CO KIEM TRA THE CATOT
XAC DPINH Pb TRONG OXIT KEM

I. Nguyén tic

Hoa tan ZnO trong axit nitric. Cho vao dung dich mdt lugng Citrat axit Natri dé tao
phirc va clorua hydroxylamin lam chat khir cyc anot rdi dién phan két tia Pb trén catot da
phu Cu.

I1. Thiét bi

C6 thé dién phan véi thiét bi kiém tra thé catot nhung ciing c¢6 thé ding thiét bi kiém
tra dién ap don gian.

Catot 1a ludi Pt, di€n phan phu Cu trude va can.

IIL CAch tién hanh
Can 1g ZnO hoa tan trong 5m/ HNOs3 1:1 dun nhe.

Sau khi miu d3 tan, thém mot it nude cat néng cho téi thé tich 10~12ml (ct 100m!
nude thi thém 2~3 giot dung dich HNO; 2N). Néu thdy c6 mot it hat khong tan thi loc va rira

gidy loc bang nudc nong c6 pha axit HNO;.
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Pé ngudi dung dich, pha lodng dén 50ml thém 2g citrat axit natri va lg clorua
hydroxylamin. Dung dung dich NaOH 2N trung hoa dung dich nay t6i khi xuét hién két tua,
sau d6 thém 1~2 giot HNOj; 2. Pha loang dung dich t6i thé tich 120~130m!, pH vao khoéng
7,2~17,5.

Lép cac dién cuc vao may va may khudy (toc do 250~300 vong/phiif) 16i nhing dién
cuc vao dung dich phan tich sao cho chi nap 4/5 dién cuc. Dung dién cuc calomen lam dién

cuc so sanh dé kiém tra thé catot.

PAu tién dit thé catot & —0,55V so véi dién cuc calomen (hodc dién &p chi 0,75V). bién
phan trong 3~4 phit. Sau d6 tang thé & catot 1én —0,6¥ (dién ap 0,85~0,9%) va dién phan
trong vong 10~15 phit. Cudi cing dé thé catot 0,65V (dién ap 0,95~1,007) va dién phan
tiép thém 10~15 phiit nira.

Kiém tra xem Pb da két tiia hét chua bang cach ha thap cac dién cuc xudng dung dich.
Néu sau 2~3 phiit & phan catot da phit Cu khong thay Pb két taa nira thi nging dién phan.
Nhung khéng duoc ngit dong dién chi tit may khudy ning cao dién cuc 1én rira nhanh bang
nude sau d6 bang ruou.
Ngét dién, séy catot & 105~110°C, dé nguoi 1oi can toi khoi luong khong doi. Hiéu sb
khdi lwong dién cuc trude va sau dién phan chi chinh 1a Pb trong mau ZnO d 1iy phan tich.
Cau héi va bai tap
1) Tai sao lai phai phu déng 1€n trén dién cuc Pt trude khi dién phan két tha Pb.
2) Vai tro cua citrat natri va clorua hydroxilamin trong thi nghiém nay la gi?
3) Tai sao khong nhung ngap dién cuc Pt ngay tir dau.

4) Tai sao nguoi ta thuong rira dién cuc (c6 ca két tua) bang ruou hoic ete?



108

CHUONG 3: PHUONG PHAP CUC PHO

I. Co sé chung cia phwong phap

Phuong phép cuc pho ciing 13 phuong phap dién phan, nhung & day viéc xac dinh ndng
do thong qua viéc nghién ctiru quan hé gitra dién ap dat vao hai dién cuc (E) voi dong dién (1)
hinh thanh trong qua trinh phan cuec.

Quan hé I-E duogc biéu dién trén db thi hinh 21

I Dong giGi han h
Thé phan hiy, Dong h, >
DEEEEE——— khuéch ]
| Thé tdn I
i nira -
! séng |
Dong du | Eip
| | k
0 -11V E ——— T
0 ) 10 G 15 C
Hinh 29: Séng cuc pho Hinh 30: Dé thi chuin

Trong phén tich, sit dung dong gidi han (L) dé xac dinh nong do theo phan tich
Inkovitch:
I =605.n.D"2.m** t"°.C
n: dién tich cua ion kim loai (thuc ra 14 sé e tham gia phan tng dién cuc)

2 -1
)

D: hé s6 khuéch tan, cm

m: khéi lugng Hg chay ra tir mao quan trong 1 gidy (g.s™)

t: thoi gian tao giot Hg (s)

C: néng do ion kim loai khtr & dién cuc (mol/l)

D kho x4c dinh bang thyc nghiém va ciing it c6 trong s tay.

m, t 1a dai lugng dac trung cho mao quan, cé thé xac dinh br:ing thuc nghiém; m phu
thuoc duong kinh trong ciia mao quan, chiéu cao cot Hg va nhiét do; ddi vai t, ngoai hai yéu to
anh huong nhu d6i voi m, t con phu thude trang thai dung dich va dién thé.

Trong thuc té c6 thé duy tri D, m, t khong thay d6i trong cac diéu kién thuc nghiém
xac dinh, do d6 phuong trinh Inkovitch c6 thé viét dudi dang:

I = K.C(v6i K=const)
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Phuong trinh trén 1a co so dé xac dinh nong do C, thong thudng dung phuong phap do
thi chuan:

- Chuin bi mot loat dung dich chuén co né)ng d6 d3 biét chinh xac, xay dung dd thi I
theo C . Sau khi x4c dinh chiéu cao cic song cuc phd theo cac nong do khac nhau ta vé dd
thi quan hé h (chiéu cao song) - C (ndng do)

- Sau d6 lay dung dich nghién ctru, tién hanh ghi séng cuc phd trong cac diéu kién
giéng hét nhu khi xdy dung dudng chuan, xac dinh chiéu cao hy cua séng cuc phd cua dung
dich nghién ctru roi theo dd thi chuin ma tim ra néng dd chat can xac dinh.

Néu céc diéu kién ghi séng cuc phd co thé giit hoan toan dong nhat khi tién hanh thi
nghiém dbi voi dung dich chuan va dung dich nghién ctru va da biét chic giita Igh va Cy ¢0
quan hé tuyén tinh trong mot khoang rong, ta c6 thé chi dung mot dung dich chuan dé tinh

nong do dung dich nghién ciru:

Cc=C s
X ch - I

ch

Cen: néng dd dung dich chuan; Cy: néng dd can xac dinh.
hy va hey 13 chiéu cao song cuc phd twong tng cua dung dich nghién ctru va dung

dich chuén.

11. So d6 nguyén tic ciia phwong phap cuc phd

Ghi tin
hi¢u
bien
ké
-]

Nguén

dién

+

Dung dich
phén tich

Anot Hg

Hinh 31: So' d6 nguyén tic ciia mdy cwe phé
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II1. Piéu kién dung dich khi do séng cuc pho
Dé c6 duoc song cuc phd nhu 1y thuyét, khi do soéng cuc phd ngudi ta thém vao dung
dich cac chit:

- Chat khir hoic dudi oxy nhu Na,SOs, suc khi tro vi rang oxy trong khong khi luon c6
trong dung dich va né ciing c6 séng cuc phd riéng.

- Gielatin hodc cac chat mau hitu co hoat dong bé mat. Nhitng chit nay loai trir nhimng
cuc dai loai 1, loai 2 trén séng cuc phé ctia chét xac dinh. Cac loai cuc dai trén xuét
hién 14 do hinh thanh va chuyén dong co hoc cia giot thiy ngan ¢ ddu mao quéan thay
tinh.

- Chét dién ly manh nhu KC1, NH,CI ... cac chat nay goi 1a chat nén cuc phd.

Bai 40
XAC PINH Zn TRONG DUNG DICH

I. Co sé phwong phap

Xem lai phan 1y thuyét va nhirng tom tit ¢ trén

IL Céch tién hanh

1. Chudn bi dung dich chudn

Chuén bi 5 binh dinh muc dung tich 25m/ danh s6 tir 1 t&i 5. Lan luot cho vao cac thé

tich dung dich chuan ctia ZnCl, ndng d6 0,1 va cic hoa chat can thiét khac theo bang sau:

ml Binh BI B2 B3 B4 B5
ZnCl, 0,1M 0,3 0,6 0,9 1,2 1,5
Gielatin 0,2-0,5
NH,CI+NH,OH Thém vira du t6i vach, lac déu

Lan luot ghi séng cuc phd cua ting dung dich. Khi do cho vao cbc dién phan mot
lugng Na,SOs;.

2. Ghi séng cwe pho ciia dung dich phén tich

Dung dich phén tich ciing dugc chuan bi trong diéu kién nhu khi chuan bi cac dung

dich chuén. Ghi song cuc phd trong cing diéu kién.
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3. Xay dung dé thi chuén

Ghi lai cac két qua I — E do duge ddi véi timg dung dich. Xay dung do thi I — E trén
gidy milimet. Po chiéu cao h: hy, hy, hs, hy, hs,... va hy 16i xay dung d6 thi h — C (C ¢ day
dugc biéu dién qua s6 ml dung dich chuin ZnCl, 0,1M d4 14y khi pha ché dung dich). Tir d6
thi h — C va hy, tinh néng dd cua dung dich ZnCl, mau phan tich.

II1. Héa chat can thiét

- ZnCl, 0,10M.
- Gielatin 0,1%.
- NH4OH 1M + NH4Cl 1M.
- B0t NaySOs.
Bai 41
XAC PINH Cd** TRONG DUNG DICH
I. Co sé phwong phap

Phan g x4y ra trén vi dién cuc (catot):
Cd* +2e =Cd
Cd*" cho séng cuc phd 1 trong nhidu nén khac nhau. Trong nén KCI 2M thi E,;, =
—0,65V; nén NH;OH+NH,Cl thi E;» = —0,81V; nén clorua, sunfat khong xuét hién cuc dai.
Chiéu cao song cuc phd ty 18 v6i ndng do Cd** trong khoang ndng do rat rong.
IL. Cach xac dinh
1. Nén NH,OH+NH,Cl

Chuén bi 5 binh dinh muc dung tich 25ml 1an lugt cho vao cac loai hoa chit theo bang

sau:

ml Binh BI B2 B3 B4 B5
Cd(NO3), 0,1M 0,3 0,6 0,9 1,2 1,5
BotNasOs |  ~5gam
Gielatin | ~5ggt
NHOHNHC | Thém vira di 16 vach, ldc déu |
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Ghi song cuc pho cua ting dung dich.

Xac dinh chiéu cao song, tim E .

V& d6 thi chuan theo quan hé h — C.

Dua theo dudng chuin xac dinh ndng d6 Cd** trong dung dich nghién ciru.
2. Nén KClI

a. Xdy dung dwong chudn

Chuan bi 5 binh dinh mirc dung tich 25m/ 1an luot cho vao cac loai hoa chat theo bang

sau.

ml Binh BI B2 B3 B4 B5
Cd(NO3), 0,1M 0,3 0,6 0,9 1,2 1,5
KCI 2N Thém vira di t&i vach, ldc déu

Ghi song cuc pho cua ting dung dich.
Xac dinh chiéu cao song, tim E .

V& d6 thi chuan theo quan hé h — C.

b. Ghi séng cuc phé ciia dung dich phan tich
Dung dich phén tich ciing dugc chuan bi trong diéu kién nhu khi chuan bi cac dung
dich chuan. Ghi séng cuc phd trong cung diéu kién.

Duya vao dudng chuan tim nong do Cd*".
I11. Héa chat can thiét

- Dung dich Cd(NO3), 0,10M.

- Dung dich Cd** mau phan tich.

- Dung dich KCI 2N

- Gielatin 1%

- NH4OH 1M + NH4CI 1M.

- Bot NaxSOs
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Bai 42
PHUONG PHAP VON-AMPE XAC DINH Pb*

I. Ban chit ciia phwong phap
Pb*" ¢ mat véi ham luong vét & trong nhiéu ddi tuong thuc té nhu cac nguén nudc,
trong méu, trong kem danh ring, trong xing khong chi... Viéc kiém soat lwong chi c6 mat
trong cac ddi tugng trén 1a can thiét. phuong phap Von—Ampe véi dién cuc 1am viée 1a dién
cuc thuy ngan giot treo cho phép ta xac dinh Pb** trong cac dbi twong trén mot cach nhanh
chong véi do chinh xac va tin cdy rt cao. Néu ta sir dung dung dich nén la: CH;COONa
0,1M, HNOj; 0,05M thi thé nira song ctia Pb>" 1 404m V.
I. Dung cu va thudc thir
- Dung dich chuin gbc Pb** ndng d6 100mg/L
- Dung dich nén CH;COONa 0,1M, HNOs 0,05M
- Binh khi tro N; (hoac ar)
- Micropipet 1004L, 1000uL va pipet 10,0m/, Binh dinh muc 50m/ va 100m/
IIL. C4ch tién hanh
- Lay chinh xac 20,00m/ nudc cit + 1000L CH;COONa 0,1M + 1000.L HNO; 0,05M
cho vao binh di¢n phan.
- Thém 1004 Pb** tir miu nghién ctru cho vao binh dién phan.
- Tién hanh khudy 300,0s, tc d6 khudy 2000vong/phit; dong thoi thoi khi tro vao binh
dién phan dé dudi khi oxy ra.
- Bién d¢ xung dat 1a 50mV, v6i thoi gian do 1a 20,0ms, thoi gian xung 1a 40,0ms, budc
xung la 4mV.
- Thyc hién céc chuong trinh con:
Khong khuay 10,0s
Giang giot thuy ngan va treo (HMDE)
Dién phan tich gop lam giau 1a 90,0s & dién 4p —700mV
Quét thé voi Uga,= —700mV; Ugsi= —200mV, toc do quét 10mV/s; thoi gian
quét tuong tng 1a 51,2s
- Thém dung dich chuan véi thé tich thém 13 100uL (nong dé ciia dung dich dwoc
nhdp vao trang tinh todan)
- S6 1an thém 16n hon 2, thi két thac chuong trinh phan tich

- Hién thi két qua phan tich 1én trén man hinh
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Bai 43
PHUONG PHAP VON-AMPE XAC DINH Zn*", Cd*', Pb*", Cu*’
KHI CHUNG CO MAT BONG THOI

I. Ban chit ciia phwong phap
Viéc xac dinh déng thoi cac kim loai kém, cadimi, chi, déng khi ching c6 mat déng
thoi 1a van dé kha phirc tap. Phuong phap von-ampe cho phép ta giai quyét van dé do. Ta da
da biét thé nira song ctia mot chit nghién ciru cu thé phu thudc vao ban cht chat nghién ctru
va chit nén cyuc phd. Néu ta sir dung dung dich nén 13 (CH;COONa 0,1M, HNO; 0,05M) thi
thé ntra séng cua 4 chat nghién ctu trén da xa khac nhau. Piéu d6 cho phép chung ta xac
dinh dong thoi cac ion trén khi chung c6 mit dong thoi.
Ton Zn** Ccd* Pb** Cu
Eip, mV —983 -562 -368 +35
I1. Dung cu va thudc thir
— Micropipet 100uL
— Micropipet 10004L
— Pipet 10,00m!
— Dung dich chuéan géc Pb2+, Cu2+, Cd%, Zn* néng do 100mg/l
— Dung dich nén CH;COONa 0,1M, HNO30,05M
— Binh khi tro: N, (hodc Ar)
II1. C4ch tién hanh
- Lay chinh xac 20,00m/ nudc cit + 1000.L CH3;COONa 0,1M + 1000xL HNOs
0,05M cho vao binh di¢n phan.
- Tién hanh khudy 180,0s, toc d6 khudy 2000vong/phiit; ddng thoi thoi khi tro vao binh
dién phan dé dudi oxy ra.
- Thém 1004L dung dich chira Zn**, Cd**, Pb**, Cu®* tir mau nghién ctru cho vao binh
dién phan.
- Khuay 50,0s
- Ngumng thoi
- Bién d¢ xung dat 1a 50mV, voi thoi gian do 1a 20,0ms, thoi gian xung 1a 40,0ms, budc
xung la 4mV.
- Thyc hién chuong trinh con:
* Giang giot thuy ngan va treo (HMDE)
* Pién phan tich gop lam giau 1a 40,0s ¢ dién ap —1150mV
* Khong khudy 15,0s
* Quét thé voi Uga=—1150mV; Uei=+150mV, toc 6 quét 13,33mV/s; thoi

gian quét tuong tmg 1a 98,1s
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- Thém dung dich chuén chira Zn*", Cd*", Pb*", Cu®" véi thé tich thém 1a 100uL (nong
dé chudn ciia méi mot ion kim logi dwoc nhap vao trang tinh toan)

- Thyc hién chuong trinh con.

- Thém dung dich chuén chira Zn**, Cd*", Pb*", Cu®" véi thé tich thém 1a 1004L

- Thyc hién chuong trinh con:

- S6 1an thém >2 thi két thuc chwong trinh phan tich

- Hién thj két qua phan tich trén man hinh
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CHUONG 4 : PHUONG PHAP PIEN THE

Phuong phap phan tich do dién thé 13 phuong phap dinh luong dién hoa dua vao viéc
do thé cua dién cuc nhung vao dung dich phan tich.
Véi cac dung dich lodng thi gan ding c6 thé coi hoat do bang ndng do. Nerst di dua ra

phuong trinh sau :

RT |Ox 0,059 |Ox
E=E0+E=E0+—ln[ ]=E°+ 1g[ ]
nF  [Kh] n  [Kh]
E = f(C) 1a 1 ham cia chit can phan tich.
Phuong phép chuin d¢ dién thé: Dung mot

dung dich chuan dé chuan d6 mot dung dich

phan tich. Trong qua trinh chuan do thi E cia pH met

dung dich thay doi, gan toi diém twong duong

thi E thay d6i dot ngot. Phuong phap nham nhan Di‘f"}aﬁc
SO san

biét sy thay d6i dot ngot nay dé xac dinh diém  calomen

tuong duong.

Khao sat sy thay doi E cta dung dich theo

lwong dung dich chuan thém vao.

Po E cua dung dich (st dung may do dién

thé) tai timg thoi didm thém thude th. ——

‘ M4y khudy tr
Ve db thiE—v,%—v, tir d6 xéc dinh y Ry

Hinh 32: Bj dung cu dung trong chudn dj

diém tuong duong. dién thé
350 - 600 1
p
300 4 500 -
201 40
=200 >
£ =300
o 150 - u
0 200 4
4
504 100 - ’
4
0 L) L) L) L) L) L) L) L) L) L) L) L) L) L) L] 0-
01 23 456 7 89111213 14 15 01 23 456 7 8 91011 1213 14 15
V (ml) V (ml)

Hinh 33: Dé thi xdc dinh diém twong dwong theo phwong phdp chudn dé dién thé
a - Do thi tich phan (E-V) b - D) thi vi sai (AE/(AV-V))
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Phuong phép chuin do dién thé co thé xac dinh dugc diém twong duong cta qua trinh
dinh phan céc dung dich co mau. Phuong phap c6 do chinh xéc, do chon loc, d nhay cao va
6 thé tu dong hod dugc qua trinh phan tich.

Bén canh méy do thi dién cuc 1a nhitng dung cu quan trong trong phuong phéap chuin do
dién thé. Mot hé dién cuc hoan chinh phai cé dién cuc chi thi va dién cuc so sanh.

Dién cuc chi thi

+ Dién cuc chi thj loai 1: 1a dién cuc duge ché tao tir ban hodc day kim loai nhiing vao
dung dich mudi tan ctia kim loai dé.

+ Pién cuc chi thi loai 2: 1a dién cuc duoc ché tao tir ban day kim loai tro (kim loai
quy) nhung vao mot dung dich chira cdp oxy hod - khir lién hop.

Dién cuc so sanh

Dién cuc so sanh: 1a loai dién cuc c6 thé én dinh, khong ddi va khong phu thudc vao
ndng do ion trong dung dich.

bién cuc so sanh thuong duoc ché tao tir ban hodc day kim loai c6 phu bén ngoai mot

16p muoi it tan cua kim loai d6 va nhing vao mudi chira anion cung tén trong 16p phu.

saturated calomel silver-silver chloride
electrode electrode
saturated KCI — ] | | KCI
solution el — || solution
Hg - Hg2Cl2 mixture ———— ™45 - i
i -~ |~4———— Ag wire coated with
gass ————— & . AgCl
frit -
oo \6 b -/ fiber wick for contact
crystals - - N
vy i \D‘ with external solution

fiber wick for contact - ———
with external solution

Hinh 34: Dién cuc so sanh: dién cuwc calomen va di¢n cwc bac—bac clorua
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Bai 44
XAC PINH NONG DO HCI BANG NaOH (PIEN CUC QUINHYDRON BAO HOA)

I. Co sé phwong phap
Phan tmg chuan do:
HCl + NaOH = NaCl + H,O (1)
H" + OH = H,O
Trong qua trinh chuan d6 pH cua dung dich lién tuc thay d6i. Dung dién cuc
quinhydron bdo hoa lam dién cuc chi thi va do thé cta né véi dién cuc calomen bdo hoa.
Xay dung d6 thi E — Vaon (E 1a thé do duoc trong qua trinh chuan do) hoiac AE/ AV —V xdc
dinh diém twong dwong trén do thi.
Phan ung ¢ dién cuc quinhydron la:
X + 2H' + 2e = HbX @)

Ky hi¢u: X la quinon ) :<:>: O
H,X 1a hydroquinon ~ HO @ OH

(Quinhydron la hop chat dong phan tir ciia quinon va hydroquinon, kém hoa tan trong nwéc)
Tur (2) ap dung hé thirc Nerst, nhan dugc:

Equinhydron = Eo — 0,059pH  (¢20°C)  v6i E’=0,6990 V
IL Cich tién hanh

Lay chinh xac 10,0m/ dung dich HCI can xac dinh ndng do cho vao cdc thay tinh
100m1, thém vao 1 thia quinhydron va khoang 20m! nudc cat. Khudy déu dung dich trén may
khudy tir. Noi dién cuc platin voi mot cuc ciia may do rdi nhung dién cuc vao dung dich
trong cHe. Nbi cau mudi KCl1 gitta dung dich can do véi dién cuc calomen bio hoa. Nbi dién
cuc calomen bdo hoa vao cyc thir hai ctia may do. Nap dung dich NaOH c¢6 ndng d chinh
xéac 0,1M 1én trén buret. Nho ting luong thé tich xac dinh dung dich NaOH 0,1M vao dung
dich phan tich.

1. Ldn chuén thir 1: (Chudn so bj)

Nhé 1,0ml dung dich NaOH trén buret vao dung dich phén tich luén duoc khudy déu
bang may khudy tir. Sau mdi lan nhé nhu thé doi cho gia tri dién thé trén may pH met 6n
dinh tir 3~5 gidy thi ghi gi4 tri 6 lai. Nhan xét gia tri dién thé tng véi thé tich NaOH cho

vao xem dau 12 quing nhay vot dién thé.
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2. Lan chudn thir 2: (Chudn chinh xdc)

Ltc dau nhé 1,0 hodc 2,0ml dung dich NaOH 0,1M vao dung dich phan tich, nhung tai
budc nhay vot dién thé thi nho 0,2m! dung dich NaOH 0,1 mdi 1an chuén, sau budc nhay
dién thé lai nho 1,0ml NaOH 0,1M nay thém 3, 4 gia tri nira. Ghi lai cac gia tri E thu duoc.

Tir két qua thu duoc xdy dung do thi E-Veon va d6 thi AE/py, . —Vieon trén gidy
milimet, xac dinh diém tuong duong va tinh nong d¢ cia dung dich HCL.

I11. Hoa chét va dung cu

- May do pH, dién cuc platin, dién cuc calomen bao hoa

- BG4t quinhydron

- Dung dich NaOH c¢6 néng dd chuén 0,1M

Bai 45
XAC DINH NONG PO NaOH VA Na,CO; BANG HCI (PIEN CUC THUY TINH)

I. Co sé phwong phap
Phéan tmg chuan d6 NaOH bang HCI:
NaOH + HCI = NaCl + H;O
Phan tmg chuan d6 Na,CO; bang HCI
Na,CO; + HCI = NaHCO; + NaCl
NaHCO; + HCl = NaCl + H,COs;
Dé do su bién thién pH trong sudt qua trinh chuan d6 dung dién cuc mang thuy
tinh (1a loai dién cuc phan hdi chon loc ddi véi ion H trong dung dich) Iam di¢n cuc
chi thi va dién cuc Ag/AgCl lam di¢n cuc so sanh.

glass hydration gel layers

external (test) /[ \ internal
solution -' soution~

.'/

P ——
Bl e
Wy s e

————— J__ al

— |5
_______

e

: -:J Ag wire coated with
0.1mm glass membrane ﬁ&c'
with exchangeable Na*ions - lution
J — /T~ Sfﬁln glass
membrane

Hinh 35: Dién cyc thiiy tinh dung trong phép do pH
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Trén thuc té bai thi nghiém duoc thuc hién trén dién cuc kép két hop ca dién cuc chi thi

(dién cuc thuy tinh) va dién cuc so sanh (dién cuc Ag/AgCl) trén mdt than dién cuc.

To meter
e

Internal reference (Ag/AgCl)

Sample reference (Ag/AgCl)

AgCl, KCI Salt bridge

NEIEY4

N

0.1 M HCI, AgClI (sat'd)

N

pH-Sensitive membrane

Hinh 36: Dién cyc thiiy tinh dang kép (t6 hop)

Pién thé cia mang tuan theo phuong trinh:

E, :K_ElnL:K_z’:S(B'RT
F a F

H*

PH

K 1a thé cua dién cuc so sanh, dién thé bat ddi xting cia mang thuy tinh va dién thé
sinh ra do cac dung dich tiép xtic voi nhau trong mot hé pin dién hoa. K khong phai 1a mot
hang sé dung cho moi dién cuc va 6n dinh trong mot thoi gian dai do vdy can dinh ky hiéu
chinh lai dién cuc bang cac dung dich pH chuén (thuong 1a cac pH=7 va pH=4).

Khi @6 thé cua pin (diéu kién chuan) sé& bang:

2,303.RT

E =K- pH

pH; chinh 14 pH cua dung dich chuan, két hop ca hai phuong trinh ta ¢6 pH ctia mot
dung dich chua biét s& tuan theo phuong trinh:

(E, ~E)F
H. = pl —~—x — Ts)
P = P S 303 RT
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Hinh 37: Vi du vé mét thiét bi chuin dé tw dong sit dung trong cdc phong phan tich

IL. C4ch tién hanh

Léy chinh xac mot lugng NaOH hodac Na,CO; cho vao cdc ¢6 mé loai 100m! thém
khoang ~30ml nudc cat. Pat coc 1én may khudy tir, nhung t6 hop dién cuc va autoburet vio
dung dich phan tich.

Thiét 1ap cac thong sd can thiét trén may chuan do tw dong KEM—AT 500N nhur:
phuong phép (Method); diéu kién chuan ¢ (Titration); diéu khién (Control); tinh toan va
béo cao két qua (Result), thong sb vé mau (Sample). ..

An nit START dé bt dau tién hanh chuan do. Két qua cudi cung s& hién ra trén man
hinh con va in ra thanh bang.

Can luu y v6i timg mau khac nhau can dit cac ché d6 chuan do phii hop méi cho két

qué phan tich chinh xac dugc.
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Bai 46
XAC PINH CI', I TRONG DUNG DICH HON HQP BANG AgNO; 0,1N

I. Co sé phwong phap

Viéc xé4c dinh dya trén phan mg tao thanh hop chat khong tan Agl va AgCl.
Agh + IT = Agll
Ag" + CI" = AgCli

Do Agl ¢6 do hoa tan nho hon so véi AgCl kha nhiéu nén két tia Agl dugc tach ra
trude con AgCl tach ra sau. Néu trong dung dich cung ton tai hai ion Iodua va Clorua c6
cung ndng d9, khi cho ion bac vao hdn hop nay thi AgCl bat dau két tia thi Agl da két tia
hoan toan. (Tag = 8,5.107"7, Tagcr = 1,78.107'%)

Viéc xac dinh diém tuong duong trong trudng hop nay cé thé str dung phuong phap do
dién thé. Trén duong cong dién thé s& c6 hai budc nhay dién thé tng voi hai giai doan: tao
thanh két tia Agl va AgCl.

Trong phép do nay dién cuc chi thi dugc st dung 1a dién cuc bac, dién cuc so sanh la
dién cuc Calomen bao hoa.

I1. Céch tién hanh thi nghiém

Dung pipet liy chinh xac 10,00m/ hdn hgp dung dich I” va CI™ cho vao cdc dung tich
100m! cho thém khoang 20ml nudc cAt. Nhung di¢n cuc Bac vao dung dich va ndi ciu mubi
KCI (t6t hon thi dung cau mudi KNOs) véi dién cuc calomen bdo hoa. Pién cuc bac va dién
cuc calomen dugc ndi véi hai cuc cia may do. Dung dich chuéin AgNO; dugc nap vao buret
25,0ml. Nho tig lugng thé tich xac dinh dung dich AgNO; vao dung dich phan tich.

1. Lan chudn thir 1: (chudn tho)

Nho chinh xac 1,0m/ dung dich AgNO; c6 néng d6 0,1N xudng dung dich phan tich
ludn duoc khudy déu boi may khudy tir. Sau mdi 1an nho nhu thé tién hanh ghi lai gia tri dién
thé E cua dung dich bang may do (doi cho gia tri E 6n dinh tir 3~5 gidy). Nhan xét gia tri
dién thé E thu dugc.

2. Lan chudn thir 2: (chudn tinh)

Trudc bude nhay thé thir 1 va thir 2 nho 1,0m! dung dich AgNO; 0,1N vao dung dich
phan tich, khi dén gan diém tuong duong thir 1 va thir 2 (tai budc nhay thé) thi nhé mdi lan
0,2ml dung dich AgNO; mdi lan chuan, sau budc nhay thé tht 2 cho 1,0m/ dung dich
AgNO; 0,1N thém 3-4 1an nira ghi lai cac gia tri dién thé E thu dugc. Qua trinh tién hanh va
cac thao tac thi nghiém nhu trén.

Tu sb lidu thu duoge xay dung dd thi E-Vagno, va dd thi AE/A\/—VAgI\Io3 trén giéy

milimet
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Tir d6 thi xac dinh hai diém tuong dwong tng véi viéc tao thanh két tia Agl va AgCl.
Tinh ham lugng va ndng d6 C1” va I” trong dung dich hdn hop.
I1. Héa chit va dung cu
- May do dién thé
- Dién cuc Bac
- Dién cuc Calomen bao hoa
- Dung dich AgNO; 0,1N
- Dung dich hén hop NaCl va KI (MKT)

Bai 47
CHUAN DO Fe** BANG K,Cr,0;

I. Co sé phwong phap

Dung SnCl, du dé khir Fe’™ < Fe?", sau d6 chudn do dung dich .
Nhan xét rang E’g /g 2= 0,15V; E’p s 20 = 0,77V

EOCr2072‘/2cr3+ = 1,36V cho nén ngoai phan tmg khir Fe’* < Fe*" khi dung SnCl, du
xay ra hai phan ting chuan d¢ la:

3Sn”" + Cr,07 + 14H" < 3Sn*™ + 2Cr'" + 7TH,0 (1)
6Fe’* + Cr,04 + 14H' < 6Fe** + 2Cr’" + 7TH,0 )

Phan tmg (1) xay ra ddi v6i lugng Sn** du sau khi khir Fe’™ va qua trinh nay xay ra
trudc qua trinh (2). Do d6 trén do thi dinh phan quan sat dugc 2 diém tuong dwong; diém
tuong duong thir nhét tng v6i sy chuén d6 Sn’" diém twong dwong tht 2 Gng véi qua trinh (2).
Thé tich dung dich K,Cr,0, can thiét cho viéc chuan Fe* dugc suy ra tu dd thi chuén do.

II1. Céch tién hanh

Lay chinh xac 10,00m! dung dich Fe*" cho vao céc thity tinh thém 10m/ dung dich HCI
1:1 dun dung dich trén bép t6i gan s6i. Cho vao timg giot dung dich SnCl, dén dung dich
mau vang va thém tiép 1~2 giot dung dich du nira. Thém 50m! HCI 1:1 vao cbc dun ndng
dung dich dén 60~70°C. Nhing dién cuc Pt vao dung dich ndi dau dién ly véi dién cuc
calomen. N6i 2 dau dién cuc vao may do.

Chuén d6 béng K>Cr,07 0,1N, lac dau cho cho tung giot. Sau khi lugng Sn** da chuén
hét (c6 budc nhay dién thé thir nhat), thi cho dung dich K,Cr,0; véi lugng nhu di véi qua

trinh chuan thd va chuin tinh cua bai trén.
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III. Dung cu va héa chat
- Dién cuc chi thi: dién cuc bach kim
- Dién cuc so sanh: dién cuc calomen bao hoa
- SnCl, dung dich 5% 50g SnCl,.2H,0 pha trong 200m/ HCI 1:1 rdi pha bang nudc
cét thanh 1/it
- HCI1:1
- KyCr,0O7 dung dich 0,1N
- May do dién thé.



125

CHUONG 5: PHUONG PHAP SAC KY TRAO DOI ION

Séc ky trao d6i ion 12 mot trong cac phuong phép sic ky dung dé tach dung dich hén
hop nhiéu chét thanh timg chat riéng biét. Ciing nhu cac phwong phép sic ky khac, trong
phuong phap trao ddi ion, qua trinh dung dich hdn hop tach thanh cac chat riéng biét dugc
thuc hién khi c6 hai pha ran — long tiép xtc voi nhau. Pha ran goi 1a chat hap thy. Qua trinh
tiép xuc nay lién tuc va dugc 1ap mai nhiéu 1an. Piéu nay duoc thyc hién bfmg cach cho
dung dich hén hop (pha 16ng) di qua mot 16p pha ran cua chit hip thy dugc dit trong mot
6ng thuy tinh. dng nay duoc goi 14 cot trao d6i ion hay cot sac ky.

Khi dung dich hdn hop di qua cot trao ddi ion, do ai luc twong tac khac nhau giira cac
thanh phan ctia hon hop véi chat hap thy, cac chét bi tich dan va phan bd doc theo cot thanh
timg mién. Nhitng mién nay duoc goi 1a phd sic ky hay phd so cap. Néu dung dich di tir trén
xudng dudi thi cac chat co kha nang hip thu manh s& phan bd & phéan trén cua cot; cang
xubng dudi cot 1a nhitng mién cuia cac chat hap thu yéu. Chat nao khong bi hip thu sé& di ra
khoi cot. Néu cho dung méi tinh khiét hodc dung dich cac chit dién giai thich hop di qua cot,
thi cac phé chuyén dich 1an luot Xuéng dudi cot, do d6 c6 thé tach dugc cac chat riéng biét.
Qua trinh cho dung méi tinh khiét hodc dung dich cac chit dién giai thich hop di qua cot dé
tiép tuc tach cac chét goi 1a qua trinh rira cot.

Trong phuong phap trao d6i ion co ché tuong tic giita cac chat hip thy va cic chét
trong dung dich 1a sy trao ddi ion giita cac ion linh dong ctia cac nhom chic trong phan tir
chit hap thy véi céc ion cting dau dién tich trong dung dich. Cac chét hap thy trong phuong
phap trao doi ion goi 1a “ionit”, nhimg ionit trao ddi ion linh dong mang dién tich dwong ctia
n6 véi cac cation trong dung dich goi 14 cationit, va nhing ionit trao ddi ion linh dong mang
dién tich &m ctia n6é véi anion trong dung dich goi 1a anionit.

Qua trinh trao d6i ion gitra chat hap thu v&i dung dich 13 qua trinh thuan nghich va
tuan theo quy tic ty luong va dic trung can bang:

RZ+X < RX +Z

R 12 gbc phan tir cia ionit; Z 1a jon linh dong cta ionit; X 14 ion trong dung dich cing
dau dién tich véi Z.

C6 hai loai ionit: ionit vO co va ionit hiru co.

Ionit v6 co thuong dung nhu oxyt nhom, silicagel, cac loai aluminosilicat v.v...

Ionit hitu co 13 nhitng loai nhua diéu ché bang phuong phap polyme héa hay tring

ngung nhu phenol focmandehit, polystyrol ... Ty theo ban chat cta cdc nhom chiic trong
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nhya ma nhya ionit 1a cationit hay anionit. Vi du céc loai nhya cationit thudng chira cac
nhém chirc —~SOsH, -COOH, —PO(OH),... ion linh dong 1a ion hydro hodc bing cach trao
d6i ion c6 thé thay ion H" bang ion Na*, NH,"... Cac nhya anionit thuong chira cic nhom

chirc: -NH,R*, NHR,". .. Ion linh dong ctia c4c anionit thudng 1a C1I-, OH .

Bai 48
PHUONG PHAP TRAO POI ION TREN NHUA CATIONIT TACH NIKEN VA COBAN

I. Co sé phwong phap

Khi cho dung dich hén hgp CoCl+NiCl, di qua nhya cationit dang NH," ca hai ion
trén déu bi hap thu trén nhwa. Kha ning hip thu cta coban trén nhya manh hon Niken. Do
d6 o thé rira tach niken bang axit HC lodng sau d6 tach coban bang axit HCI néng d6 cao
hon.

I1. Phén thye hanh

Qui trinh tach:

1. Pha dung dich hén hop CoCl,+NiCl,

Duing pipet 1dy mdi loai 2m/ cho vao cdc pha lodng bang nudc cat téi khoang 20ml

2. Chudn bi nhwa ¢ dang trao déi ion

Lay 60m! dung dich HCI (1:1) cho vao cdc cho axit ndy qua nhua véi toc do
3~5mi/phiit. Rira nhya bang nude cit cho toi khi dung dich hing duoc c¢6 méi truong trung
tinh. Tiép theo rtra nhwa bang dung dich NH4CI 5M cho t6i khi dung dich himg ra c6 pH=5
(kiém tra bang metyl da cam) Giai doan nay tén khoang 50m/ NH,Cl 5M. Rira nhya bang
100m! nude cat.

3. Giai doan tach

Cho dung dich ctia hdn hop CoCl,+NiCl, di qua nhwa véi toe d6 2~5mi/phit. Nhan xét
su phan b mién h:?ip thu cua hai loai ion trén nhua. Rira nhua vai lan bﬁng nudce cat.

— Tach Niken khoi nhua:
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Lay 150m! dung dich HC1 1,5N cho vao cbc 16n, thém nudc cét toi khoang 450ml rdi
chuyén dung dich nay 1én binh chira xiphong va cho dung dich di qua nhua véi toc do 3-
5ml/phut. Himg dung dich vao cbc bé khoang 100m! dau. Khi Niken bat dau xuat hién (thu
bang dimetylglioxin c6 pha vai giot NH4OH trén ban str. Thay cbc hting bang binh dinh mirc
250m! Himg dung dich NiCl, dén thé tich khoang 200m! méi c6 thé két thic giai doan tach
Niken bat dau himg thu CoCl, vao binh dinh mirc 100m! . Binh mirc dung dich NiCl, bang
nudc cat téi vach lic déu.

—Tach Coban ra khoi nhua:

Sau khi tach Ni tiép tuc rira nhya bang 50m/ HCI 1:1 véi toc d6 3-5mi/phiit. hitng vao
binh dinh mtrc 100m/. Rira nhya bang nudc cit vai lan rdi dinh mic bang nude cat toi vach

lac déu.

Xac dinh Coban & Niken

1. Xac dinh Coban

Dung pipet 1dy 10m/ dung dich CoCl, 10m! dung dich complexon III cho vao binh nén
lac déu. Thém vai giot dung dich NH4OH 10% sau d6 thém mat it chi thi ETOO Néu dung
dich chua c6 mau xanh thi cho tiép vai giot NH4OH cho téi khi nao xuét hién mau xanh 1o
(pH=9~10) Chuan d¢ dung dich bang dung dich ZnCl, dén khi chuyén sang mau hong man.
Ghi thé tich ZnCl, tiéu ton. Tinh ndng do g/l ctia coban trong dung dich ban dau da 1iy dé
pha trdn.

2. Xac dinh Niken

Lay chinh xac 100,00m! dung dich NiCl, cho vao binh nén thém dung dich NH,OH
10% cho t6i pH=7~9 mat it chi thi Murexit chuin d6 dung dich nay bang dung dich
complexon III t6i khi xuat hién mau do tia. Tinh ndng d6 g// cta niken trong dung dich ban

dau da lay dé pha tron.
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Bai 49
TACH VA XAC PINH Fe*', Zn** TRONG DUNG DICH HON HOP

I. Co sé phwong phap

— Dung dich hdn hop Fe®* va Zn®" cho qua cot nhwa cationit dang H', ca hai ion déu bi
hép thu trén nhua:

RH + Fe’" < R(Fe’") + H'
RH + Zn*" < R@Zn*) + H'

— Sau d6 rira cot nhya bang dung dich NaOH 10%, Zn>" bi tach ra dudi dang Zn0y>"
vao dung dich con Fe** van con lai trén cOt nhua.

R(Zn*") + NaOH < R(Na') + ZnO,*

— Sau khi tach hét Zn*", rira cOt nhua br:ing dung dich HCI 2N, lac nay Fe** s& tach ra
khoi nhua va tan 1an trong dung dich.

R(Fe’") + HCl < R(H") + FeCls

— Cac dung dich ZnO,* va Fe’* thu dugc dem xac dinh ndng do cta chung bing
phuong phéap thich hgp nhu phuong phap chuin d6 dién thé, phuong phap cuc phd, phuong
phap tric quang v.v...

— Trong bai ndy yéu cdu tach dugc hoan toan Zn** va xac dinh Fe’* bang phuong phap
trac quang bang thudc thir axit sunfoxalixilic.

IL. C4ch tién hanh

1. Chudn bi cét nhwa cationit dang H*

Nap nhua cationit vao cot trao ddi c6 dudng kinh bang lem, chiéu cao khoang
10cm (Nhwa lam viéc trong diéu kién trwong né vi vy trong bit civ giai doan nao
ciing khéng dwoc lam cho cdc hat nhwa trao déi tiép xiic véi khong khi). Rtra cot nhya
bang khoang 30m/ dung dich HC1 2N véi téc do dung dich ra khoi cot 1a 10mi/phiit.

Rira cot nhya bang nude cét cho tdi khi dung dich ra khoi cot hét CI™ (thir bang phan
ung voi AgNO; trong moét truong HNO3)

L4y chinh xé4c 2,0m! dung dich hdn hop Zn** va Fe** biang pipet cho vao cbc thuy tinh
loai 100m! sau d6 pha lodng bang nudc cat dén khoang 20m!/

2. Cac giai doan tach

Cho dung dich hdn hop Zn** va Fe’* qua cot nhya véi toc d6 chay ra khoi cot 1a
5~Tml/phit. Himg dung dich chay ra khoi cot nhwa vao cbc dung nude thai rdi bo di.

Sau khi d4 cho hét dung dich hdn hop qua cot nhya, trang cdc bang nudc cit nhiéu lan

roi tiép tuc cho qua cdt nhya.
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Sau d6 rira cot nhua bang dung dich NaOH 2N véi toe do chay giit nhu trén, cho t6i
khi khéng con Zn** trong dung dich ra khoi cot nhua. Cdch thie: himg vai mililit dung dich
chay ra khoi cft nhya, axit hoa bfmg dung dich HCI roi thir béng K4[Fe(CN)g], néu van con
Zn*" thi s& xuét hién két tua mau tréng xanh lo K,;Zn3;[Fe(CN)g],. Giai doan rira nay ton
khoang 20~30m! dung dich NaOH 2N.

Sau khi tach hét Zn**, rira cot bang HC1 2N véi téc do nhu trén, Fe** bi tach ra khoi cot
nhwa, di vao dung dich. Qua trinh rira ndy yéu cau hing dung dich di ra khoi ¢t vao binh
dinh mtrc ¢6 dung tich 100m/. Qua trinh rira cdt nhua b?mg HCI thuc hién cho t6i khi kiém
tra khong con Fe’* trong dung dich ra khoi cot nhya. Cédch thie: nhéd 1 giot NH,CNS vao ban
st 16i hung 1 giot dung dich chay ra khoi cot nhwa, néu con Fe®* thi s& xuit hién két taa
mau d6 mau [Fe(CNS)s]*". Giai doan nay tén khoang 30~40m! HCl 2N (rira khoang 3~4
lan).

3. Xdc dinh néong dj Fe'*

Dung dich thu dugc ¢ trén dem dinh murc vira du téi vach.

Sau d6 dung pipét ldy 2,0m! dung dich Fe’* thu dwgc cho vao binh dinh mirc 25,0ml,
thém 2,5m/ dung dich axit sunfosalixilic 10%, 2,5-3m/ dung dich NH4OH 10% 161 dinh muc
bang nudc cat t6i vach. Do do hap thu quang ctia dung dich trén may tric quang 722 & budc
song 420nm . Tir dudng chuén cho trude xac dinh ndng do Fe’ thu duoc.

Chii y: Nong d6 Fe’* xac dinh trén 1a ndng do Fe’* trong binh dinh muc 100ml, yéu

cau phai tinh ndng do cia Fe** trong dung dich hdn hop ban dau.
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CHUONG 6: PHUONG PHAP CHIET - PO QUANG

Chiét 1a phuong phap tach, chuyén mot chat tir dung méi nay sang dung méi khac dua
vao tinh tan khac nhau cta céc chét trong cac dung méi d6. Hai dung méi khong tan 14n vao
nhau, thudng thi mot dung méi 13 nude va mot dung méi 1a chat hitu co.

Céc chat co thé chiét dugc bang dung méi hiru co 14 nhimg chét trung hoa dién (d6 1a
cac phan tir hoac tap hop ion) it va nude, wva dung moi.

C6 2 loai hé thong chiét:

— Hé thong chiét cac hop chit noi phirc.

Me™ + nR” = MeR,,
R™ 14 céc anion hitu co: 8-oxyquinolin, dithizon, cuperon...

— Hé théng chiét tap hop ion.

Me™ + (n+a)X = MeX?"

(n+a)
MeX* +a Y o MeX* aY"'

(n+a) (n+a)*
I. Can bing ciia hé chiét
1. Pinh ludt phin bo
Dinh luat phan bd chi ra kha ning phan bd ciia chat tan X vao 2 dung moi khong tron

lan (dung moi hitu co va dung moi nuoc):

[X]
— he
"X,
Kopb: hang sé phan b
[XTne» [X]he: ndng d6 chét tan X trong pha nudc va pha hitu co
Kpb phu thugc: - Ban chat ctia chét tan va dung moi.
- Nhiét d6 va ap suét.

Thuc té hay dung dai luong D (hé sé phan bd).
D= SO luong cdc dang cua X trong pha hitu co

SO luong céc dang cta X trong pha nuGc
D thuong tim dugc bang thyc nghiém.
- Trong diéu kién 1y tudng, chit tan khong tham gia bat ky phan tng nao tai hai pha thi
D=K.
- Trong thuc té hay dung D, tién hanh thi nghiém theo D dé tim diéu kién phu hop cho
viéc chiét.
2. D chiét hay phan tram chiét

Phan trim chiét R(%): s6 % chét tan bj tach ra khoi pha nudc sau mot 1an chiét.
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Quan h¢ gitra R va D:
Goi x la luong chét tan duogc tach ra khoi pha nuéce sau 1 1an chiét.

1 - x 1a lugng chét tan con lai trong pha nudc.

Vhe, Vie 12 thé tich cua pha hitu co va pha nudc.

R=100.x
x
p=—te X Ve _ DV
l-x 1-x Vie DV, +V
Vnc
100.D
Hay X = R = V
D nc D nc
th th
Néu Vnc = th - R = IOO.D
D+1

nc

R phu thudc vao D va ty sd thé tich
hc

3. Can bang trong hé chiét
s < A Ag + ’ re A 5 ~ \ A . A r r A
Vi du chiét mdt ion Me"™ tao phtrc véi thudc thir hitu co HR 1a mdt axit yéu, co cac can

bang sau:
a. Can bang phadn ly ciia HR trong pha niéc

R
()

HR=H"+R K, = [HR]

nc

b. Cén bang tao hop chdt néi phirc trong pha nwéc
X [MeR, ]

Me™ + R =MeR, P= e )

[mer ] [R7]

nc

c. Cdn bang phan b6 ciia thuéc thir giita hai pha
[HR]
he
3)

K (HR) = [HR]

[HR ke = [HR]xe
d. Cin bang phdn bé ciia hop chdt ndi phire giita hai pha
[MeR, |
e @)

K . (MeR )=
m(MeR,) [MeR, |

[MeRn]hC = [MeRn]nc

nc
Gia thiét qua trinh chiét dugc tién hanh trong pha nudc véi ndng do axit di 16n dé qua
trinh tao phtic hydrxo ctia ion kim loai Me™" ¢6 thé bé qua.

Heé sb phan bé cia KL Me™ 1a D.



132

[MeR, |

N dhe

e ],

Tu (1) va (3) ta co:
L (][R, [er] (][R
" Kyu®R) - [HR] - [HR] o [HR]
[HR]

- Rl

o] )

Tu (2) va (4) ta co:

B.K,, (MeR,)= [MeRn]nc [MeRn]hc ~ [MeRn]hc 1

[ver ], [ro], Mo e ] TR

[MeR, ] o
—he IR | BK  (MeR
_) |:Men+:|nc |: ]nc B pb( e n)
[MeR, ] Ky | [HR] |
Tu(5)= he HR BK,,(MeR,).| t—=| =D (6)

[Me] | K, (HR)

LN
Tir hé thic (6) ta thay kha nang chiét t6t (D 16n) khi:

- (HR)y 16n (du thudc thir).

- Kyr 16n (thudc thir 13 axit manh).

- B 16n (phtrc bén).

- Kpp(HR) bé (thudc thir it tan trong dung méi hitu co).

Dbi voi [H'] thi phai chon ndng do thich hop (can dé ngin sy tao phtc hydroxo ma

khong lam gidm su phan ly cia HR).

I1. Mét s6 van dé trong ky thuét chiét
1. Cdc phwong phdp chiét

a. Chiét gian dogn: Cho mot thé tich xac dinh dung moéi hitu co tiép xtic v6i thé tich

xac dinh dung dich nudc c6 chira chat can chiét mot bac hoac nhicu béc.

chiét lién tyc. Cho hai pha tiép xuc lién tuc v6i nhau bang cach chuyén dong nguoc chiéu

b. Chiét lién tuc: D6i v6i hé chiét c6 hé sé phan bd D bé thi phai st dung phuong phap

hodc xudi dong mét bac hodc nhicu bac.

2. Chon dung moi

Chon dung mo6i ma cé hé ) phan bd D 16m, chon dung moi thuan lgi cho qua trinh giai

chiét sau nay.
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3. Chiit tro chiét

Thuong 1a chét dién ly manh dé tang h¢ s6 hoat do cua cac ion tham gia chiét va 1am
giam cac phéan tir nudc bao quanh hop chat chiét (giam ban kinh hydrat hoa).

4. Rira phan chiét

Rira pha hitu co dé loai bo tap chat bang cach lic pha hiru co véi dung dich c6 pH
thich hop va chat trg chiét.

5. Gidi chiét

La qué trinh nguoc lai ctia qua trinh chiét, chuyén chit tan tir pha hitu co vao pha nudc
va tién hanh cac qua trinh phan tich tiép theo.

- Lic pha hitu co v6i dung dich axit manh c6 ndng d6 pH thich hop.

- Léc pha hiru co voi dung dich chtra chét tao phtc.

- Pem dun bay hoi, ¢6 can pha hitu co, sau d6 hoa tan bi bang nuéc.

Vi du: Khi chiét Cu®, Pb*", Fe*", Zn*" dudi dang phirc v6i DDTK (dietyl dithio
cacbamat natri). Chiét & pH = 4 — 11, dung méi chiét 1a CCl, hodc CH;Cl.

Giai chiét bang dung dich HC1 0,4M — Zn*" bi giai chiét.

HC1 4M — Pb*" va Fe? bi giai chiét.

Pha hiru co chi con lai Cu*".

I11. Ung dung
* Chiét, tach cac ion can trd qua trinh phan tich.
* Phuong phap chiét két hop voi 1 phuong phap xac dinh dé c6 1 phuong phap xac
dinh.
- Phuong phap chiét - tric quang.
- Phuong phép chiét - cuc phd
- Phuong phap chiét - quang pho.

* Chiét - lam giau.
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Bai 50
XAC BINH VI LUGNG PONG(II) ,
KHI CO NIKEN(II) LUONG LON BANG PHUONG PHAP CHIET-DO QUANG

I. Nguyén tic xac dinh

Su xac dinh vi lugng Cu(Il) trong dung dich chira mot lugng 16m Ni(Il) dua vao phan
tmg chiét trao ddi ion Cu(Il) & trong pha nudc véi phire chat cuia Pb(Il) dietylditiocarmabat
trong pha hitu co clorofoc:

Cufgzo) +Pb(DDC), <> Cu(DDC), + Pb(ﬁ;zo)
(Hitu co) (Hitu co)

Cu(Il) tao voi dietylditiocarmabat thanh mot phtrc bén hon phirc ctia Ni(Il) véi thude
thir trén. Vi vy phan ung chiét trao ddi xay ra: Cu(II) chuyén vao pha hitu co dang phirc
Cu(DDC); ¢6 mau vang d6 tia. dung dich ctia phtc nay hip thu cuc dai budc song A =
436nm; con Pb(Il) s& chuyén vao pha nudc. Trong phan tmg chiét trao doi trén Ni(Il) ¢ lai
trong pha nuéc néu ham lugng nho hon 10g/lit. Do vay khong can tr viéc xac dinh Cu.

I11. Céch tién hanh

Cho vao phéu chiét dung tich 100m/: 10ml nudc cét, 1y chinh xac 10,00m! NiSOy c6
chtra t6i da 25g Cu thém 10m! hdn hop dém CH;COOH+CH3COONa dé diéu chinh pH cia
dung dich t6i 4,5~5 . Dung chinh xac 10,00m/ dung dich thudc thir Pb(DDC), trong clorofoc
dé chiét. Lic manh 4~5 phiit. Sau khi phéan 16p ldy pha hitu co do do hap thu quang ctia dung
dich Cu(DDC), thu duoc & A=436nm, cuvet 1,00cm. Dung dung dich tréng 1a clorofoc.

bé xay dung dd thi chuén, nguoi ta phai pha cac dung dich mau cé chua 5, 10, 15, 20,
25g Cu va tién hanh chiét do quang nhu lam véi dung dich nghién ciru. Tir d6 xdy dung do
thi chuan A—C. Tir d thi chuan nay s& xac dinh dugc ham luong Cu c6 trong mau phan tich.

I11. Cac thudc thir va dung dich

1. Dung moi hitu co clorofoc CHCIl; tinh khiét.

2. Dung dich phirc Pb—dietylditiocarbamat trong clorofoc dugc chuan bi nhur sau:

Cho vao phéu chiét 50m/ dung dich chira 0,1g chi —axetac va 25ml dung dich chua
0,1g dietylditiocarbamat. Ding mdi 1an 50m/ dung moi CHCls. Lic vé6i pha nude cho t6i khi
két tia tring—Loc pha hitu co qua gidy loc d6 vao binh dinh mutc 250m/ cudi cing cho t6i
vach bang CHCl.

Dung dich thudc thir nay can duoc giit trong binh nau, tranh anh sang va bén duoc 3~4
tuan 18.

3. Hoa tan chinh xac 0,1gam dong kim loai tinh khiét bang 3~5ml/ dung dich HNO;
1:1. Sau khi mau tan cho vao binh dinh mirc 1lit roi dinh mirc bang nude cit t6i vach. Dung
dich nay chua 100 gCu/ml.
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Ngay trudc khi 1am thi nghiém, 1ay chinh xac 10,00m/ dung dich nay cho vao binh
dinh mtrc 100ml, cho nudc cét téi vach dinh mirc. Ta duogc dung dich chuan ¢6 néng do Cu
10g/1.

4. Dung dich dém hon hop CH;COOH+CH3;COONa.

Hoa tan 16,4gam CH3;COONa trong 1 lit dung dich CH;COOH 2M
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