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CAC PHUGNG PHAP PHAN TIiCH

e Nhi€ém vu hoa phén tich (analytical chemistry)

2 nhiém vu: nghién cttu phuong phap phén tich dinh tinh va dinh lugng

> Dinh tinh : nhin bi€t nguyén t& hay nhém nguyén t&, ciu tric, thinh phan

» Dinh lugng : xdc dinh ham lugng

Ho4 phan tich moi trudng (Environmental analytical chemistry) nhim cung cip nhitng
hi€u bi€t vé phuong phidp xdc dinh cdc chit 6 nhiém trong moi trudng d€ hoach dinh du
bdo, 1am cd s d€ xtt 1y & nhiém moi trudng.
e Phuong phép tiéu chudn d€ phan tich

Theo tiéu chuin Viét Nam ddi v6i phan tich tirng chi tiéu khi nudc.
e Tailiéu huéng din

[1] APHA, AWWA, WPCF. Standard method for the examination of water and
wastewater. American Public Health Association — phén tich nu6c

[2] James P. Lodge, JR. Methods of Air Sampling and Analysis. Third Edition. Lewis
Publishers , INC. 1989. 764 p. — phén tich khi
1.1 CAC PHUONG PHAP PHAN TiCH
1.1.1  Cac phuong phap phan tich hoa hoc
1.1.1.1 Phuong phdp phan tich khoi lugng

LAy 1 lugng can chat phin tich chuyén vé dang hop chat it tan nio d6 (dang két tia).
Sau d6 tach tia khdi dung dich nudc cdi, ria sach cdc that bAn hap phu trén tda, 1am khd,
nung d€ chuyén thanh hdp chat bén c6 thanh phan hoan tan xdc dinh (dang cin).

vd. ZnCO; - 7Zn0 + CO;. (nung)
(dang tia) (dang cin)
BaSO4 —> BaSO4.

e Yéuciu ddi vdi dang tda
> Potannhd <107+ 10°M
> Taa tinh thé 16n
> Dang tlia dé chuyén sang dang cAn.
e Yéu cau ddi v6i dang can
> Tuong (ng chinh x4c giita thanh phan va cong thitc hod hoc
> Bén vitng ho4 hoc, khong hap thu khi, khong oxy hod bdi oxy khong khi, phan huy
nhiét

» Ham lugng nguyén t& xdc dinh & dang can cang nhd cang tot



1.2 PHUGNG PHAP PHAN TiCH THE TiCH (VOLUMETRIC ANALYSIS), (CHUAN
PO - TITRATION)

1.2.1 Khai niém Cha't chudn: C
Phén @ng chuin do: X+C—>A+B
Phéan tng chi thi: In + X & InX (B, k), B = [InX]/([In][X]) T
(Chi thi)

Ch&'t can xdc dinh: X

Véi C: dung dich chudn di bi€t ndng @6 (thudc thi). X: dung dich can chuin.

Qud trinh chudn d6 13 qu4 trinh thém dan thudc thit (C) c6 ndng d6 ding biét trudc vao
dung dich cAn chudn (X). Khi lugng chat C da cho vao di d€ phan tng vira hét vdi toan
bd chi't X c6 trong dung dich = phép chuin d6 di dat dé€n diém tuong duong ciia phin
ting chuidn. Can dya vao 1 tin hiéu ndo d6 (sy ddi mau, xudt hién két tda ..) cda 1 trong
cdc chat tham gia phdn &ng hoic mot chi't phu 13 chd't chi thi. Thdi di€m tai d6 chi thi ddi
tin hiéu 13 di€m két thic chudn do (di€m cudi chuin dd).

Piém cudi clia chuin do khong tring vdi di€m tuong duong = sai s6 chuidn do. D6 1a
sai s0 hé thong.

1.2.2 Nguyén tic

Dua vao phép do thé tich dung dich chudn d€ thyc hién hoan toan 1 phin ng hod hoc
véi mau thir d€ x4c dinh ndng d6 mot ciu ti X. Dung dich chudn la dung dich c6 cudng dd
hay kh4 ning phan tng trén 1 don vi thé tich 13 x4c dinh (bi€t trudc).

1.2.3 Cach chuin do

C: thudc thir; X: cau ti cAn x4c dinh

> Chuédn do truc ti€p C X
X+C —> A+B
S duong lugng X = s duong lugng C
Biét C,, V. va biét Vx — Cx.

> Chu#n do ngugc C, | c
X+Ci—> A+B

Thuoc thi C; cho du so véi X
Phan du clia thudc thit C; phdn ng ti€p véi thudc thit C
Ci+C—> D+E

S duong lugng X = s6 duong lugng C; — s6 duong lugng C.



1.3 CAC PHUONG PHAP PHAN TiCH VAT LY (PHAN TiCH DUNG CU)
1.3.1 Cac phuong phap phan tich quang

Dua vao sy tuong tdc giita bifc xa (ngudn) va vat chdt (miu), phuong phip phan tich
do kha ning vat liéu hay dung dich hp thu ning ludgng biic xa, phat xabitc xa khi bi kich
thich hay phan tdn, tdn sic bic xa.

1.3.1.1 Phuong phdp do mau
e Nguyén tic

Dua trén su so sinh mau sic clia dung dich nghién citu va dung dich chuin.

M3i chat c6 thé hap thu hoic phdn xa bic dién tir. TAt ci cdc chit c6 kha ning hap
thu bifc xa c¢6 budc séng 400-700nm (4nh sdng trong thdy) déu c6 mau.

S& dung cdc phdn tng héa hoc, trong d6 chit can xdc dinh (L) dugc chuyén thanh 1
hgp chit c6 mau lam bi€n d6i mau cta dung dich can phan tich.

Do mau: do sy hap thu 4nh sidng clia dung dich nay.

So mau: so sanh cudng d6 hap thu mau clia dung dich véi dung dich da biét trudc ndng
dd — xdc dinh ham lugng chat mau trong dung dich.
e Dinh luidt Bugerd — Lambert — Beer

» Dbinh luat

M5 td mdi quan hé phu thudc gifta cudng dd6 mau clia dung dich va ham Iugng clia chat
mau trong dung dich dé.

I = Io.lo-e.c.l

Trong dé: I: cudng @ dnh sang di qua dung dich; I,: cudng dd dnh sdng t6i dung dich;
&: hé s6 hap thu 4nh sdng, dic trung cho mdi chdt mau, phu thudc vao ban chit clia chat
mau; C: ndng dd chit mau trong dung dich; 1: chiéu day 16p dung dich hap thu 4nh sing,
cm;

> Y nghia vatly cia dinh luat

Céc dung dich ctia cting 1 chdt mau khi ¢6 cling ndng d6 ctia chdt mau va cuing chiéu
day 16p dung dich thi hdp thu mot lugng niing lugng dnh sdng nhu nhau, téc 1a sy hap thu
cta cdc dung dich d6 1a nhu nhau.

T=I/I,= 10>

A=lg I,/I=¢.C.1

Trong dé: T: dd truyén sudt; A: dd hap thu hay mat dd quang clia dung dich.

Mit d6 quang cla dung dich ty 1& thudn véi ndng do clia chdt mau va chiéu day 16p
dung dich.
1.3.1.2 Phuong phdp hép thu

Khi bitc xa truyén d&n vat chat (16ng, rin, khi), ning lugng clia 1 s6 bifc xa bi vat chat
gift lai mot cdch c6 chon loc. Tan s& biic xa bi hdp thu c¢é y nghia dic trung cho ciu tric
vat chat. Dya vao tan s& hap thu trén phd — dinh tinh



Dua vao phd hap thu — dinh lugng miu.

St dung may quang phd d€ x4c dinh kh3 ning hap thu cdc budc séng khic nhau trong
4nh sdng thid'y dudc. Mdy do mau ciing § trong 4nh sidng thdy dudc.

Phuong phép hap thu: dung phan tich miu dang nguyén t& khi hay dang ion, phan t
hodc dung dich.

Céc ciu tlf trong miu c6 khad ning hap thu chon loc bifc xa vbung tif ngoai va thiy
dudc, tao mau hap thu dic trung. Trong viing thd'y dugc, mau clia vat rin do sy phin xa
dé&n mit clia 4nh sdng tring 13 tdng hop cdc bitc xa do bi vat hip thu. Mau clia dung dich
trong sudt do su truyén sudt d€n mit clia 4nh sdng tring sau khi bi mat 1 s bic xa do
nhitng ciu t& trong dung dich hap thu. Mau clia vat rin hay dung dich 12 mau bd tic clia
nhitng bitc xa bi hp thu so v6i 4nh sdng tring.

Néu dung dich biic xa tif ngoai, 4nh sidng tring truyén sudt hoan toan d€n mit, dung
dich khong mau.

Dung dich ¢6 mau do chita ciu tf ¢6 kha ning hap thu bifc xa vung thdy dudc—dinh
lugng = phuong phap quang phd hip thu thid'y dudc con goi l1a phuong phap so mau hay do
mau.

1.3.2 Cac phuong phap phan tich dién hoa
Phuong phdp phan tich dién si dung quan hé gitta hién tugng dién va hién tugng hda.
VD: mdy do pH la ting dung clia phudng phap phén tich dién héa
1.4 SAI SO VA XU LY THONG KE CAC DU LIEU
1.4.1 Vi€t chii s6 c6 nghia
e Hainguyén tic vi€t chit s6 c6 nghia
> Theo chit s6 c6 nghia
> Theo sai s0 tudng doi
e Nguyén tic lam tron s&
1.4.2 Cac loai sai so
e Do ding : bi€u dién sy it khic biét giita gia tri that va gid tri xdc dinh dugc
e Do lip lai: bi€u dién sy it khdc biét giita cdc gia tri xac dinh X;
e Do chinh xdc : bi€u dién ddng thdi do ding tot va dd lip lai tot cia mdt phép xac dinh
e Saiso:
l\%@t dai lugng x xdc dinh n 1an cho cdc gid tri Xj, X2,..., Xp. Gid tri trung binh la
Xi .

X=""1;X#X,.
n

> Sai s hé thong c6 cdc dic di€m sau:
= (6 thé xdc dinh dudc.
= Anh hudng 1 chiéu trén d6 ding clia phép x4c dinh.
= Do cidc nguyén nhin cé thé hiéu biét dugc:
0 Dung cu: (Buret, pipet, binh dinh mitc, cin, may do...)



Héa chat (ndng do dung dich chuin c6 sai s6...)

Phuong phdp x4c dinh c¢6 khuyét di€m.

Ngudi phan tich c6 khuyét diém vé cich doc, cich nhan bi€t mau

C6 thé loai trir hay hiéu chinh d€ loai dugc cic sai s6 nay néu xdc dinh
dudc nguyén nhan.

> Sai sd ngiu nhién: (sai sd khong xdc dinh)

= Khong thé bi€t hay xdc dinh dudc

= Anh hudng dudc thé hién & @6 lip lai cia phép xac dinh va khong theo mot
quy ludt nao ca.

* Do nhitng nguyén nhan khong c6 dinh va khong du dodn dudc.

= Chi c6 thé gidm bing cich ting sd 1an xdc dinh.

* Gidm sai s6 xu6ng d&€n mic t6i thi€u bing cdch ting s6 1an thi nghiém, lam
viéc cdn than hon, st dung dung cu do chinh xdc hon, xi¥ Iy sd liéu bing
phuong phép thong ké.

> Sai sd tho:

» Sai s6 16n do doc sai s&, tinh todn nhAm don vi.

= O OO

~ z sz . A 7 ~ z Nz ~ R ~ e N N A -
Lay cdc gid tri gan didng: chi 1dy cdc con sd ¢6 nghia d€ con s cudi cung 1a gan ding,
céc con sO phia trude 1a chinh xdc.

1.4.3 Pinh lugng sai so:

X = X,
X

e SaisOtuyétddi: € =x-Xx, Sai s0 tudng doi s = 100 , %.

0

Tai liéu tham khao
Tai li€u tham khédo chinh

e C(lair N. Sawyer, Perry L. McCarty, Gene F. Parkin, Chemistry for Environmental
Engineering, McGraw Hill, 1994, 658 pages.

Tai liéu tham khao thém

e APHA, AWWA, WPCF. Standard method for the examination of water and
wastewater. American Public Health Association — phén tich nu6c (CD)



