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MO PAU

Mangan c6 vai trd quan trong trong sdn xudt thép vi c6 tdc dung khir luu
huynh, khit oxi, va mang nhitng ddc tinh ciia hop kim. Luyén thép, va cd luyén
sdt, sit dung nhiéu mangan nhdt (chiém khodng 85 — 90% t6ng nhu cdu). Trong
muc dich khdc, mangan la thanh phan chii yéu trong viéc sén xudt thép khdng ri
vdi chi phi thdp, va c6 trong hgp kim nhom. N6 con duoc thém vao dau hda dé
gidm tiéng né loc xoc cho dong co. Mangan dugc ding dé tdy mau thily tinh
(loai b6 mau xanh luc do sdt tao ra), hodc tao mau tim cho thiy tinh. Ngoai ra
mangan la nguyén 16’ dong vai tro thiét yéu trong tdt cd dang séng ciia co thé
dong thuc vat.

Do ¢6 vai tro quan trong déi vdi cudc séng nén song song vdi viéc tim kiém
cdc phuong phdp phdn tich Mangan thi nghién citu phdt trién cdc phuong phdp
da cé nhdm ndng cao dé nhay, dé chon loc ciia phép phdn tich Mangan ciing la
van dé cdn thiét,

Hién nay, c6 nhiéu phuong phdp ditng dé xdc dinh Mangan nhu : quang phd
hdp thu nguyén i, quang phé phdt xq plasma... trong dé phuong phdp thuong diung
la phuong phdp do dj hdp thu (so mau). PSI véi nhitng mdu cé ham lugng Mn bé
(uglkg) cdn sit dung phitong phdp khdc phit hop hon. Trong trudng hgp nay,
phuong phdp déng hoc xiic tdc 1o c6 wu thé vi phuong phdp ndy cd thé phdt hién
ham lugng bé cdc ion kim loai.

Phdn itng ciia Luc malachite vdi KIO, dé xde dinh Mn(1l) dG ¢6 mét s6 tdc
gid nghién citu. Tuy nhién, qua thadm do thdy rdng néu thém chdt hoat hda thi sé
thay déi vdn téc va dé nhay cia phdn ung. Vi vdy trong ludn vdn nay chiing t6i

nghién citu dnh hudng ciia NTA dén hé phdn ing ndy bdng phuong phdp déng



hoc xiic tdc. Trén co sé cdc diéu kién 67 wu ciia hé khdo sdt ching t6i sé xdy
dung qui trinh phan tich d6i vdi mdu thdt : ndm linh chi, astiso, tra, nha dam va
nudc sinh hoat.

Do diéu kién vé thdi gian c¢6 han nén viéc khdo sdt, nghién citu va trinh bay
khéng trdnh khdi nhitng thiéu sét. Kinh mong sw gép ¥ cia thdy c6 va déng
nghiép.
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CHUONG 1 : PAI CUGNG VE MANGAN

1.1. TINH CHAT VAT LY CUA MANGAN [14]
Mangan thudc chu ki 4 phan nhém VIIB trong bing hé th6ng tudn hoan
Mendeleev, ¢ ciu triic 16p vé dién t¥ (n-l)dsnsz. Mangan kim loai ¢6 mau tring
bac hay xdm nhat, citng va gion hon sit. Bot rat min to chdy. Bi thu dong héa
trong nudc ngudi.
Khéi lugng nguyén tf : 54,938 dvc.
Khéi lugng riéng : 7,44 glem’.
Nhiét d6 néng chay : 1245°C.
Nhiét d6 s6i : 2080°C.

Ning Iugng ion héa : A, = 716 KJ.mol™
A, = 1489 KJ.mol Hinh 1.1 : Mangan kim loai

b6 am dién: 1.55eV

V& mit ciu tao, cdc dang thd hinh cia Mn déu ket tinh theo ki€u l4p
phucng.

Mn cé nhidu déng vi tir *Mn > *"Mn, trong d6 chi ¢6 >*Mn 1a déng vi bén
nhat.

Mn c6 4 dang thd hinh :

o-Mn tén tai & nhiét d6 phong, d = 7.21 g/em’

B-Mn tn tai & nhiét do 742-1070 °C, d = 7.29 g/em’

y-Mn t8n tai & nhiét d6 1070-1130°C, d = 7.21 glem’

5-Mn ton tai 3 nhiét dg trén 1130 °C
12, TINH CHAT HOA HOC VA CAC HOP CHAT CUA MANGAN (3]
1.2.1. Tinh chat axit — bazo

Dung dich nudc cla ion Mn?* mau hdng nhat, c6 phan Ung axit y&u :

T e L Al LT3 Trang 1
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Mn™ + H,0 <« MnOH' + H' JgK =- 10,6
Dung dich Mn** 0.01M ¢6 pH ~ 6.
Khi ki€ém héa dung dich Mn*" thi ¢6 k&t tha tring Mn(OH), tdch ra & pH >
8,8 (tr dung dich Mn** 0.01M). K&t tia nay tan dé trong cdc axit loding va mudi
amoni.
Mn** + 20H < Mn(OH), |
Mangan hydroxit tan mét it trong kiém du do tao thanh phic hydroxo:
Mn(OH), ¢ + OH" <« Mn(OH);
Mn(OH), dé bi oxi héa trong khéng khi tao thanh MnO(OH), hay H,MnO,
mau ndu rdt it tan trong nudc, khé tan trong céc axit.
Axit pecmanganic HMnQ, 1 axit rat manh, tuong ty HCIO, .
1.2.2.Tinh chit tao phfc
Mn** tao dudc cdc phidc chdt it bén vdi axetat, thiocianat, amoniac, oxalat,
sunfat, ...
Phitc chit tuong d6i bén véi EDTA 1a MnY” (IgB = 14), v6i a, o -
dipiridin, 0, 0 — phenantrolin, hip thu chii y&u trong viing 4nh sdng tir ngoai.
Mn(III) ton tai chd y&u & cdc dang phic bén, thudng c6 mau dic trung :
phttc cloro MnCI** nau den, phic photphat MnHPO," mau tim, Mn(CN)s> dd
thAm, Mn(CH;COO); d6 thim...
Mn(IV) tn tai ¢ dang phic rit bén : Mn(CN)s*, MnCls” (d6 thim) va
MnFg* mau vang.
1.2.3.Tinh chit oxi héa — khi
Do cau triic dién t& cda Mn & 16p v3 ngoai ciing c6 3d°4s® dién t& nén Mn
¢6 thé tdn tai nhiéu s& oxi héa khdc nhau tif Mn(Il) d€n Mn(VII).

Mn c6 tinh kh¥ manh E(:,,nyM:-l,lSV. N6 khtt dugc H,O va tan dé trong

cac axit.

FL el TR Afiwk Hifw Trang 2
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Mn (III) cé tinh oxi héa manh E‘;hmm,, =1,5V. Th& oxy héa khi phu thudc

bin chat cdc axit ¢4 mat. Trong dung dich CN’, Mn(III) m4t hin tinh oxi héa
manh do chuyén sang phitc vi CN” bén hon phic tuong ng clia ion Mn**

E? =-0,24V

Mn(CN);"Mn(CN)
Mn(IV) c6 tinh oxi héa tuong d6i manh :

MnO, { + 4H* + 2¢ < Mn®* + 2H,0 E° =1,23V

MnO,Mn**
Mn(VII) thé€ hién tinh oxi héa rat manh trong méi trudng axit :

MnO, + 8H*+ 5¢ & Mn®* + 4H,0 E’ =151V

MnO;/Mna?*

Trong mdi trudng axit manh, MnOj’ bi khi thinh Mn?*. N6 oxi héa dugc CI
(thanh Cl,), Fe™*, Sn**, C,0,% (thanh CO,) khi dun néng, I', H,0,, S, As(LID), ...

Khi pH ting thi kha ndng oxi héa gidm, chi c6 cdc chat khi rdt manh méi
khtt duge MnO, thanh Mn** trong méi trudng axit y&u, trung tinh hodc kiém.
Con trong da s6 trudng hgp né chi bj khit thainh MnO, .

Do Mn la nguyén t8 da héa tri nén thutng duge st dung lam xdc tac cho
cac phan @ng oxi héa khy.
1.3. DANG TON TAI

Phan 16n mangan trong thién nhién dudc gip trong hop chat véi kim loai
hodc lwu huynh va rdt hi€m & trang théi tv do. HAm lugng mangan trong v4 tréi
dat chi€m khodng 0.7%. Trong hop chit v6 ¢d, mangan c6 s& oxi héa ; 2, 3, 4, 6,
7, chii y€u & dang quing Mn nhv pyrolusit, Manganit, pailomelen, quing phd
bién nhit 13 Rhombohedral rhoclocrosit, kali Permanganat, Mangan sunfua ..
Trong hgp chit hitu cd, Mn thudng ton tai duéi dang Mangafodipir
(C,;HysMnN,P,H3Na;), Maneb (CsH¢MnN,S,;), Macozed (C,H¢MnN,;S,Zn),
MMT(Methylcyclo-pentadienyl Manganese Tricarbonyl)(CyH;MnOs )... [14]

Ir Sende Thi Minkh Lifa Trang 3
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Trong nu6c Mn tén tai & trang thédi oxi héa 2, 3 va 4 3 dang tan, dang phic
chat va dang I6 litng. D6 tan ciia n6 phu thugc vao pH, oxy hoa tan va sy cé mat
clia cdc chdt tao phitc.

Trong nudc ngdm ham lugng Mn ¢6 thé dat t6i Img/L, thudng & dang héa
tri II (Mn®*) vi khong c6 mit oxy hoa tan. Trong nudc bé mit ham lugng Mn
nhd, thudng chi dudi 0.05mg/L.

Trong nudc bién, tiry thude vio ting ving c6 thé tim thdy ham lugng Mn
vao khodng 0.5 - 0.6ug/L .

Trong khéng khi him lugng Mn thudng vao khodng 0.01 dén 0.07 pg/m?, &
nhiing ving céng nghiép c6 thé 1én dén 0.2 - 0.3 pg/m>. [13]

1.4. VAITRO VA CHUYEN HOA CUA MANGAN TRONG CG THE [1]
1.4.1. Sy xAm nhap mangan vao co thé ngudi

Trong sén xudt c6ng nghiép, Mn vao co thé dudi dang hop chat, chi y&u
qua dudng hé hdp, cling c6 thé qua dudng tiéu héa tir bui nudt vao hoic do diy
dinh bén ngoai cd thé rdi qua miéng.

Céc nganh san xuét ¢ thé gy nhiém déc Mn :

- Khai thdc quing, ché tao hgp chit Mn, ti€p xic véi bui ¢c6 Mn.

- Luyén kim, han dién, ché tao pin kho, k§ nghé thiy tinh, k§ nghé héa hoc...
1.4.2. Chuyén héa ciia Mn trong cg thé

HAp phu qua dudng hé hdp, cdc bui hé hdp vao dén phé& nang. Mot s& nhd
bui Mn dugc thanh loc rdi nudt vao dudng tiéu héa. Mn ciing qua dudng tiéu héa
do 4n u6ng va chi c6 3% dugc hap phu.

Sau khi vdo m4u, Mn tip trung vao gan trudc tién, mot phan qua mat, téi t8
chic khdc, Mn vao céc ty lap thé va cdc nhin t& bao.

Céc t3 chitc ¢6 ham lugng Mn cao : ndo, tuyén nude bot, tuy, gan, than, rudt

non, ph&i, xudng, téc.

YL Sl LI Mk Hidn Trang 4
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Mn dao thdi qua phén, chi c6 mdt lugng nhd qua nudc tiéu.
1.4.3. Vai tro sinh hoc ctia Mangan [20]

Nguyén t6 Mangan 12 mét trong nhitng nguyén t8 vi lugng cin thi€t cho co
thé, 12 thanh phén cin thi€t cho clia md dong vat, thuc vat, 13 chat hoat héa cic
enzym trong cd thé. Vi th€ Mangan cin thiét cho sitc khde cla con ngudi trong
qué trinh sinh trudng phdt trién, tham gia vao chu trinh ciia glucid va lipit, 12 chat
xic tdc clia mdt s§ phdn Wng enzym.

Nhitng enzym c6 thé dugc hoat héa bdi Mangan rat nhiéu nhu : hydrolase,
kinase, decacboxylase... TAt ¢4 nhiing enzym trén gidi quy&t nhitng quéa trinh trao
déi chat nhu sy hinh thanh xuong, sén xudt ra ning lugng, protein va trao déi
chit béo.

Trong nhi€u nghién cifu cho thiy sy khéng binh thudng clia bd xudng do
thi€u Mn. & chudt, heo, ga, thd, citu, néu thi€u Mn & giai doan thai nghén sé gay
nén nhitng thi€u st va lam chdm lai su ph4t trién clia xuong, chn... vd mot s& di
dang khéc.

Né&u thi€u Mn & giai doan mang thai ciing gy nén nhitng bat thudng bim
sinh nhu sy run va co riit & ddu, chdm phat trién, su phin xa ty nhién ctia cd thé,
s thiéu s6t trong qud trinh phét trién xudng so va tai..

& dong vat, sy thi€u Mn gdy nén sy khéc thuding vé cdu tric va chifc ning
t& bao, 1am cho su hap thu oxy gidm déng k&, din dé&n su bi€n ddi cdc m6 nhu
gan, than, tuy va tim. Mat khéc, sy thi€u hut Mn din d€n lam gidm khd ning sit
dung glucose, dan dén bénh ti€u dudng, nhitng k&t qua tuong tu ciing dugce tim
tha'y & ngudi.

D6i véi cd thé con ngudi, khi ham lugng Mangan thdp s& din dén gy rdi
loan tim thin va thé x4c, 1a nguyén nhan din dén sy trim cdm, bénh tdm than

phan liét, nghién rugu, ciing nhw b¢nh nhiém tring va bénh ung thu.
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Lugn van Thac st Héa Hoc Téng quan

Nhu ciu Mangan hing ngay cla co thé ngudi 12 4-5mg, Mn dugc st dung
d€ trao ddi dudng, chdt béo, thay th¢ xuong va xuong sun. Tuy nhién, chi ¢6
khodng 3% Mn dugc cd thé hdp thy, vi vdy phai cung cip day di lugng Mn cidn
thi€t b8 sung cho lugng mat di. C6 rat nhiéu loai thuc phdm va thdo duge c6
chita Mn nhu : ngii cdc, thit ¢4, sita, ddu phung, ddu 6liu va mot s6 loai thdo

dudc nhu : ndm linh chi, atiso, trd, nha dam ...
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CHUONG 2 : CAC PHUGNG PHAP XA C PINH MANGAN

2.1. PHAN TICH PINH TINH (3]

» Oxi héa bing PbO, khi c6 HNO; :

C6 thé oxi héa Mn** hoac MnO(OH), thanh MnO, trong mdi trudng axit
bing hdn hgp (PbO, + HNO3), (NH,4),S,0; khi c6 Ag* xiic téc.

Phdn ¢ng 1Am xuit hién mau hdng cia ion MnO,. P nhay vao khodng
5.107 jon g/L Mn*".

Chi y :

- Trong dung dich khdng duge ¢6 mat ion CI', khéng dugce cho du ion Mn”*,
~ Mdt s6 cation ¢6 mau nhu : Co®*, Cu®* 1am gidm d6 nhay cda phan dng.

» Oxi héa bing Ag(NH;)," :

Trong méi truong NHs, ion Ag* oxi héa Mn”* thanh MnO(OH), mau ndu va
bi khit thanh Ag méau den :

2Ag(NH3),* + Mn® + 3H,0 & 2Agl + 4NH," + MnO(OH),

Phan dng dugc thyc hién dé dang trén gidy loc. P nhay 5.10” ion g/L
Mn?*. D6 nhay ting khi dun néng. Tuy vdy, khi &y cAn 1am thi nghi¢m tring, vi
gify loc c6 thé khit ion Ag® khi dun néng.

Né&u trong dung dich ¢é mit dong thdi ca Mn** va Ag® thi khi nhé NH; vao
dung dich s& c6 két tia den xuat hién ngay.

2.2. PHAN TICH DINH LUQONG
2.2.1. Phuong phép tric quang [9], [13]
a. Phdn ing tao Pecmanganat

Trong moi trudng axit, Mn(II) dugc oxy héa béing Pesunphat v6i sy c6 mat

chia AgNO; s& chuyén thinh MnOy” c¢6 mau tim. Mau nay bén trong 24 gi néu

cho du Pesunphat.
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Né&u oxi héa ion Mn** bing KIO, thi khong cdn ding xiic tdc.

2Mn** + 510, +3H,0 = 2MnOy + 5105 + 6H"

Trong méi trudng axit ion Mn** khéng mau bi oxi héa chuyén sang MnOy
c6 mau tim va h4p thu tai budc séng A = 550 nm.

» Piéu kién tién hanh thi nghiém

- Xay dung dd thi chudn biing cdch do d6 hap thu A tai budc séng 550 nm véi
nhitng dung dich mangan di biét trudc ndng dd, trong khodng 0.6 — 25 pg
Mn/mL.

— Tién hanh do d6 hap thu clia miu tai budc séng trén trong cung di¢u kién
nhw d8i v6i dung dich chudn. Tit d6 ta c6 thé xdc dinh ham lugng Mn trong
mau.

» Uu di€m va nhugc diém

- Phan ¢ng nay tuong d&i nhay va chon loc d6i véi Mn

- Piy 1a phuong phdp thudng dugc si dung nhiéu nhdt d€ xac dinh Mn, &
khodng ham lugng Mn tif ppm trd Ién.

b. Phdn iing véi Formaldoxim [10], [27]

Trong dung dich dém amoniac (pH = 9.5 — 10.5) Mn(II) tao dugc phic bén
mau dé cam véi formaldoxim. Mn trong phifc ton tai s6 oxy h6éa +3 nhd sy oxy
héa clia oxy khong khi.

Phifc nay ¢6 cuc dai hdp thu tai budc séng 450 — 455 nm.

Khoéng ndng do tudn theo dinh luat Beer tir 0.14 ~ 6.0 mg Mn/L, véi € =
11200 L.mol"'cm™. Gidi han phat hién khodng 0.05 mg/L.

2.2.2. Phutong phép tric quang ddng hoc xiic tac
2.2.2.1. Phdn uing chi thi oxy hda Clorotrioxyazobenzen (CITOAB) bdi H;0, [12]
Trong méi trudng kiém pH = 10.5 - 10.8, H,O; s& oxy héa thudc thi

CITOAB, lam gidm mau cda thudc thit. Khi ¢6 mat Mn®* 1am xiic tdc thi cudng
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Ludn van Thac st Héa Hoc Téng quan

dd gidm mau cida thudc thi cang tdng va ti 1¢ vdi ham lugng Mn>*. Do d6 gidm
hdp thu cla thu6c thit CITOAB tai budc s6ng Amax = 503 nm.

Phan @ng dugc ti€n hanh tai nhiét d6 t = 24°C va thdi gian S phit, v6i néng
46 Ciroas = 4.10°M va Cyz0p = 0.1M.

» Uu diém

- Khodng tuyé&n tinh réng tir 2.10% - 2.107 M.

- Phan ¢ng nay rat nhay va chon loc d6i véi Mn>* ¢6 thé xdc dinh siéu vi
lugng nguyén t8 ndy t6i néng d6 2.10* M. P§ nhay nay c6 thé tuong duong

vdi phudng phdp hdp thu nguyén tf khéng ngon lita nhung diéu kién 4p

dung vao thyc t€ thuan Igi hon.
2.2.2.2. Phdn ung oxy héa ciia Luc Malachit (LM) bdi Natri periodat [22]

Trong méi trudng axit (pH = 3.8), LM bi oxy héa bdi Natri periodat x4y ra
chdm nhung khi ¢6 mat Mn** lam xiic téc thi cudng dé gidm miu cia thudc thir
(LM) cang ting va t 1& v6i ham lugng Mn**. Do d6 gidm hap thu cda thudc thi
LM tai budc séng Ap, =615 nm.

Phin ng dugc ti€n hanh tai nhiét do t = 40°C va thai gian 30 phit, véi
ndng d6 C° .y =2.10°M va C%o4 = 2.10* M.

Khoédng tuyén tinh tf 0.2 — 2.0 pg/L. Gidi han phat hién 0.1 pg/L va RSD
3.6%.
2.2.2.3. Phdn wing oxy héa Luc Metylen bdi Natri peiodar [25]

Sy oxy héa clia Luc Metylen bdi Natri peiodat x4y ra chdm nhung khi ¢6
Mn? 1am xic tdc va sy hién dién clia chat hoat héa 1,10 — Phenanthrolin thi
phdn Wng oxy héa niy x4y ra nhanh hon. Do do gidm hap thu cda thudc thit Luc
Metylen tai budc s6ng Amay = 620 nm. Ta c¢6 thé xdc dinh ham lugng Mn®* ¢6
trong mau.

> Piéu kién ti€n hanh thyc nghiém
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- Luc Metylen 4.10° M

- Dém axetat 0.2M (pH = 4.0)

- 1,10 - Phenanthrolin 2.10° M

- Natri peiodat 2,5.10° M

- Tai nhiét d6 35°C.

» Uu diém :

— Khodng tuyén tinh réng tir 0.2 - 30 ng/mL.

- Phan iing nay rdt nhay va chon loc d8i vdi Mn®*. C6 gidi han phat hién va
gidi han dinh lugng thap.

- Phuong phdp nay dé thyc hién va c6 thé 4p dung d€ xdc dinh Mn c6 trong
nudc, sifa va bia cho két qua cuc ky chinh x4c.

2.2.3. Phuong phap phd hap thu nguyén ti

Phwong phdp ndy dva trén sy nguyén tir héa miu phan tich rdi do do hap
thu clia hoi nguyén t& doi vdi bitc xa cdng hudng dic trung phét ra wr dén
cathode rdng. Hién nay ngudi ta sit dung hai k§ thudt nguyén tif héa miu : ngon
hra va khong ngon [a.
2.2.3.1. Phuong phdp phd hdp thu nguyén tk ky thudt ngon lia (F-AAS Flame
Atomic Absorption Spectrometry) [8], [13]

Dudi nhiét d6 clia ngon lita dén khi (C,H, + khéng khi), Mn cho vach ph(‘S
cong hudng dic trung, tir d6 ta do dugc cudng do hdp thu tai budc séng A =
279.5 nm tng véi bude chuyén ddi :

458, > 4%y,
> PDiéu kién ti€n hanh thi nghiém
X4y dung dudng chudn clia Mn va do vdi diéu kién sau :
Budc s6ng A =279.5 nm.

Po rong khe = 0.1 nm.
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Ludn vdn Thac st Héa Hoc Téng quan

Cudng d6 dong = 0.5A (ampe).
Ti€n hanh do do h4p thu A trong dung dich méu vdi diéu kién nhu do dung
dich chu&n. Tt dudng chuin suy ra him lugng Mn ¢6 trong miu phén tich.
Phuong phép nay c6 gidi han phdt hién 0.01 mg/L va khodng tuyén tinh 0.1
- 10 mg/L.
» Uu va nhugc diém

- DO nhay va dd chon loc cao cho tirng nguyén t3.

K§ thudt phan tich va x& Iy mau don gidn dé thyc hién.

MJ3i nguyén t& phin tich cdn hé thdng dén riéng, ton kém.
2.2.3.2. Phutong phdp quang phd hdp thu nguyén 1 nhiét dién (Ky thudt khong
ngon lua) [8]

Tiém vao 10 mot thé tich miu chinh x4c, tai ddy miu sé dugc sdy kho, sau
dé tro héa va cudi cling mudi Mn bj phan hdy chuyén vé trang thdi Mn nguyén
t.
» Piéu kién tién hanh thi nghiém
— Xay dung dudng chuin cia Mn va do véi diéu kién sau :

- Thé tich miu tiém vao 10 :10uL

- Chudng trinh nhiét do : giai doan sdy 100°C trong vong 15 gidy, tro hda &
1200°C trong vong 45 gidy, nguyén ti héa & 2600°C trong vong 4 gidy.

- Dung dich hé trg Mg(NO5), 1,95 .10°M.

- Bu6c séng A =279.5 nm.

- Tir do h4p thu, dya vao dudng chuin tinh dugc néng dd Mn c6 trong mau
theo don vi pg/L hodc mg/L.

_ Gidi han phét hién 0.2 pg/L. Khodng tuyén tinh 1 — 30 pg/L.

» Uu va nhuge di¢m GH. LML T NHIEN

THU VIEN

—————
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Ludn vin Thac st Héa Hoc Téng quan

- Cho phép xdc dinh hiu h&t c4c nguyén (8 kim loai. Gi6i han phat hién thap
va do nhay ting khoang 20 -100 14n so véi k§ thuat ngon lia thong thudng
ma khong can chi€t hay 1am gizu miu.

~ Can thdi gian phan tich dai hon, d& bi nhidu do c6 dd nhay cao, do d6 cin
dugc ki€m tra biing phuong phap thém chuin.

2.2.4, Phuong phdp Vén ampe hoéa tan catét dién cyec carbon (CVS -
Cathodic Stripping Voltammetry) [26]

Paiu tién phai x3y ra qud trinh tich g6p trén b€ mit dién cuc lugng chat tich
gbp tiy thude vao dién tich bé mit dién cuc nén d€ dim bio tin hiéu dugce 6n
dinh thi dién tich bé mit dién cuc phéi dugc ¢6 dinh trong sudt qua trinh tich gép
cling nhu gitta hai viing tich gép kh4c nhau. Sau d6 4p m6t thé d€ hoda tan dién
cuc di tich gép. Phudng phdp V6n ampe hoa tan st dung céc loai dién cuc : dién
cuc giot Hg treo, dién cyc dia trd, di€n cuc dia khéng trd...

Phuong phdp nay c¢é gidi han phat hién : 4 nM va RSD 5.3%

» Diéu kién ti&€n hanh thi nghi¢m

- Dién cuc mang carbon dién tr§ 2Q.

- Dung dich dién phin 0.2M H;B05/0.1M KCl c6 m6i trudng pH = 7.2.

- Thé& tich gép 1a 1.0V so vdi SCE.

- Thé hoa tanla 0.8V.

- Thdi gian tich gép 1a 10s.

- Thdi gian hoa tan 1a 120s.

> Uu va nhugc diém

- Khéng bi 4nh hudng bdi oxy hoa tan va cdc kim loai khdc nhu : Cd(ID),
Cu(ID), Ni(II), Cr(VI), Po(ID), Zn(II) va Fe(Il).

- D6 chinh xdc cao, khdng gdy doc hai bdi Hg.
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Ludn van Thac si Héa Hoc Téng quan

~ Phuong phdp nay chua Wng dung rdng rii trong nuwéc ta do chua cé nhiéu

loai dién cuc .

2.2.5. Phuong phap cue phé xung vi phan (Differential Pulse Polarography —
DPP) [24]

Trong phudng phdp DPP, dién cuc dugc phan cuc bing modt dong dién 4p
mot chi€u bién thién tuyé&n tinh véi tdc do chim. Nhung vio cudi chu ky tao
giot, trén khung dién 4p bi€n dSi mdt chiéu ngudi ta dit mot xung dién 4p c6
bién do thay déi trong khodng tit 5 — 100 mV, thdi gian 4p xung tir 40 — 100 ms.
Cudng d6 dong dudc ghi 2 14n, mot 1dn vao thdi di€ém t; thudng 1a 17 ms trude
khi nap xung, ghi dong i,. Lan hai do tai thdi di€m t, thudng 13 17 ms trudc khi
ngét xung, ghi dong i,. Hai gid tri do ndy chia cling gia tri bi€n thién ciia dong
tu dién do quét tuy&n tinh nén khi idy hiéu cudng d6 dong sau hai lan ghi thi gid
tri Ai =i — i; hiu nhu khdng phy thudc vao dong tu. Pudng cuc phd bi€n thién
Ai theo E ¢6 dang dinh, chiéu cao dinh ty 1& v6i ndng do chét dién hoat ¢6 trong
dung dich. Th& ciia dinh c6 gié tri ddc trung giéng nhu thé bdn séng trong cyc
phd ¢8 dién.

» Uu diém
- Khong bi 4nh hudng bdi th€ cia cac hgp cht thudng c6 mat trong nude
nhién.
- Cho phép xdc dinh cdc ion khéc ddng thdi & cdc moi trudng pH khac nhau
nhu Fe trong dém ascorbat-citrat (pH = 9.5) hay Cr trong méi trudng

ascorbat-ammonium (pH = 9.8).
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CHUONG 3 : CO SG LY THUYET CUA PHUGNG PHAP
PONG HOC XUC TAC

3.1. KHAI QUAT VE PHUGNG PHAP DPONG HOC XUC TAC
Trong phuong phdp dong hoc xtc tdc, hdu hét cdc phan ¥ng chi thi dugc st
dung dé x4c dinh vi lugng cdc nguyén t8, déu dua trén phdn @ng oxi héa khit
trong d6 cédc ion kim loai da héa tri déng vai trd 1a xic téc.
Trong sudt qué trinh phan @ng, cdc ion nay sé& thay ddi s§ oxi héa nhu sau
:[17]
Red + M™"* > P + M™
M™ + 0X > M™™ 4+ Q

Red + OX = P + Q
Véi:

Red, Ox : chit tham gia phdn Ung.
P, Q : sin phdm phan ng.

_ Red : chat khit trong phuong phap dong hoc xic tdc thudng 1a cdc hgp chat
v6 cd hodc hifu cd, trong qué trinh phan ¢ng bi bi€n ddi thanh sén phim P
¢6 mau hodc khéng mau.

- Ox : chit oxi héa thudng 12 Hy0,, 104, $,04%, CIO5, BrO;y ..

_ M™D* . chat xic téc, thudng 1a cdc ion ciia cdc nguyén td da héa tri nhu :
Fe, Cu, Mn, Cr, Co, Se, V...va ion phi kim nhu I, Br'.

Chat xdc tic M™"* d4 tham gia vio cdc giai doan trung gian va lai dudc tdi
sinh trong giai doan cudi, n6 khéng bi tiéu hao trong qué trinh phdn {ng ma chi

lam thay d6i van t6c phdn dng.
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Phuong phdp dong hoc xic tdc duge dung nhiéu trong phin tich ham lugng
v€t cdc kim loai chuyén ti€p nhd vao khi ning xic tdc cia chinh kim loai trong
c4c phan Wng khdc nhau.

Thong thudng ngudi ta si dung nhirng qui trinh dya trén phdn dng oxy héa
khi¥ ctia cdc hgp cha't hitu co véi xic tdc 1a c4c ion kim loai chuyén ti€p. Viéc do
van t8¢c ciia cdc phan tng nay ¢6 thé dua trén viéc do d6 hap thu quang hoc, phd
huynh quang hoac héa phét quang.

Pé€ lam ting hiing s& van tdc cling nhw d6 nhay phan ¢ng 12 ti€n hanh phdn
ing & nhiét dd cao. Nhung sai s& clia viéc xdc dinh nay 12 rdt 1én.

M4t khd ning 1am ting d6 nhay hon nita cda phuong phdp dong hoc xuc tac
1a st dung chat hoat héa (Activator). Chat hoat héa khong phai I chat xic téc
ctia phan dng chi thi nhung v6i sy c6 mit cla né thi vin toc phan i¥ng tang Ién
rat manh.

Hién nay, xu hudng sit dung chat hoat héa d€ gia ting hiing s6 van toc cling
nhu d6 nhay ciia phuong phép dong hoc xic tédc 1a ¢6 trién vong nhiéu nhat.

Theo BONTCHEV [28] thi sy ¢6 mit cla chdt hoat héa lam cho céc giai
doan trung gian hinh thanh va phin hiy mét céch dé dang vdi ning lugng hoat
héa thap din d&n v4n t¢ phén dng xdy ra nhanh.

Nhitng chit hoat héa thudng duge si dung nhu : 1-10 phenanthroline
(phen), ethylenediamine (en), nitrilotriacetic acid (NTA), 2,2 — bipyridine (bpy),
histidine (his), amoniac, EDTA, acetylacetone, tricthylenediamine (trien) ..[19]

Viéc st dung sy hoat héa trong nhifng phuong phdp xiic tdc cho phép lam
ting do nhay tt 2 — 4 l4n vé& d6 16n va cdi thién do chon loc cua ching [28].
Nhidu cd ché hoat héa khdc dugc thdo ludn va s dung nhu mét minh hoa cho

nguyén tdc chon lya mt sy hoat héa thich hdp.
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Co ch€ hoat ddng clia chi't hoat héa trong qu4 trinh ndy khéng giong nhu sy
phu thudc vao vai trd clia chat xuic tdc trong phén (ng, tinh chat clia sy tuong tdc
gilta chdt xtc tc - chat hoat héa va bac phan tng dnh hudng tryc tL€p bdi sy cb
milt clia chdt hoat héa. Dua vao nhitng nhdn t8 trén, chit hoat héa c¢é thé dugc
phédn loai thanh nhitng nhém sau :[28]

— Chat hoat héa dnh hudng dén su tac dong qua lai gitta chat xic tdc va chat
nén.

— Chat hoat hda tham gia vao viéc tdi tao chat xic tdc.

— Chat hoat héa tham gia gidn ti€p trong qud trinh xdc tdc.

D6 nhay cao khdng phéi 13 wu diém duy nhdt c¢6 thé phat hién bing viéc
diing chat hoat héa trong linh vyc phan tich xdc tdc. Mot kha ndng khdc dudng
nhv ¢é nhiéu thuyét phuc hon dé 1a su chon lua chat hoat héa cho mét phan dng
xdc tdc 1am tang khd nang xuc tdc cha ion s€ dudc xdc dinh, dong thdi ngin
chin cdc khad ndng xic tdc khéc ¢d th€ can thiép. Nhu trudng hgp cdi thién do
nhay va dé phat hién co thé dudc tién hanh cung lic.

P61 v6i Mn(ID) phuong phap dong hoc xic tac thuc hién trén nhiéu hé phan
ing khdc nhau v6i chét oxy héa thudng la KIO, , HyO, hay O, hoa tan, chat kht
thudng 12 cac pham mau hitu cd.

Mot s6 hé dung trong phdn Ung tric quang dong hoc xidc tdc xdc dinh
Mn(II) : .

Methylene green — phen — NalO, [25]

Rodamin B — phen - KIO, [31]

Acid Sulphanilic — phen - KIO,4 [15]
Rose Bengal — NTA — Na;SO;3 [19]

- 2.2 — Azinobis (3-ethylbenzothiazoline-6—sulfonic acid) — KI10,.[29]
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- Trioxyazobenzene (TOAB) — H;O, [11] va cdc din xudt Halogen cua

TOAB - H,0, {12]
- Tiron - H,O, [17]
3.2.CO SO LY THUYET CUA PHAN UNG PONG HOC XUC TAC [18], [21)
Cho phan tng téng quat giifa hai chdt A va BtaoraXva Y

A + B =2 X + Y

Lic dau a b 0 0
Phan dng X X X X
Lidc sau a-x b-x X X

Véi: a,blandng dO ban dau cla A va B.
x l1a ndng d6 tham gia phan tUng.
Van t&c phan ng ¢ thé bi€u dién theo cong thifc sau :

d
V= d—’t‘ = K, (a-x)(b-x) (3.1.1)

Véi: K, 12 hiing s6 van tSc phdn ng.
N&u trudng hdp ndng do cla B qud 16n thi sy gidm ndng do cda B trong qud

trinh phan ng 14 khdng déng k€, khi d6 c6 thé xem b-x=b.

Khi dé : Ki(b-x)=K.b=K;
d
V= d—): =K, .(a-x) (3.1.2)

Biéu thitc (3.1.2) dudc goi 1a phan ting gid béc 1.
Khi ¢6 sy tham gia cla chat xic tdc thi:

V= %’f =K,.C (a-x) (3.1.3)

Véi : C,, 12 ndng do chat xidc téc.

L4y tich phan 2 vé& cla phudng trinh trén ta dudgc :
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Ludn vin Thac st Héa Hoc

Téng quan

tac.

dx

T ,sz-Cn(a-X)

=N jaﬂx; = [K,.C,.dt

< -ln(a-x)=K,Cy t+ C

Khi:x=0vat=0thi -lna=C

a
In— =K,.C_.t
a-x 2 Xt
a
Hay : lg— =K.C_t
a-X
K
Véi: K= 2
2.303

(3.1.4)

(3.1.5)

(3.1.6)

(3.1.7)

(3.1.8)

Vay phuong trinh dong hoc cla phdn ng g4n lién v6i ndng dd clia chit xic

3.3. PHUGNG TRINH PONG HOC CUA PHAN UNG THEO PHUGNG PHAP

TRAC QUANG [21]

Cong thitc tinh d0 hdp thu A :

V6i : €12 hé s6 h4p thu phin ti
112 chiéu dai cuvet

C 12 nbng do6 chat hap thu

A=¢lC

(3.1.9)

T phucng trinh ddng hoc theo ndng d6 ta chuyén sang phuong trinh déng

hoc theo d4 hdp thu A cia dung dich chi thi nén.

tudng ting 1a A :

Lic dau khi chua ¢6 xuc tdc :

AO = S.I.C()

Khi ¢6 chdt xic tdc thém vao thi ndng dd phdn tng 12 C va do hdp thu

A=¢elC
Vi CychinhlaavaiC=a-x
Ay

Khi d6 :

P T AR S I R
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Lugn van Thac st Hoa Hoc Téng quan

a A
Hay lg— =1g—2
y ga-x § A
A
Viy : lgT" =K.C .t (3.1.10)

Lic nay phuong trinh dong hoc dudc chuyén sang bién thién véi do hap thu
quang hoc.

Thét vay v&i ndng do chat xic tdc thay déi s& 1am vén (6c phan Ung thay
ddi din dén cudng do mau thay déi théng qua viéc do do hap thu ciing thay déi.
Dua vao su thay di nay ta ti€n hanh lap ddy chuin do do hap thu dva theo sy
thay d8i ndng dd chat xic téc.

Ta 6 thé v& db thi 1g f‘A_ theo t néu Cy, khong ddi.
Hodc vé& dé thi 1g% theo C,, v6i thai gian ¢6 dinh.

Hodc vé& do thi AA = (Ay - A) theo Cy, v6i thdi gian cd dinh.

Nhitng phuong phdp ddng hoc xiic tdc 13 con dudng lua chon hdp din cho
viéc xdc dinh ham lugng vé€t cda mot s6 ion da héa tri. Vi né thich hgp véi diéu
kién vé héa chat va trang thi€t bi sin c6 trong cdc phdng thi nghiém phén tich
clia ching ta, ma vé do nhay khdng thua kém mdt s6 phucng phép vat Iy hién

dai thudng ddi hdi dau tu 16n va gid thanh cao.
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Ludn van Thac st Héa Hoc Téng quan

CHUONG 4 : MUC TIEU PE TAT - NOI DUNG NGHIEN
CUU - HOA CHAT VA THIET BI

4.1. MUC TIEU BE TAI

Trong d¢€ tai nay, ching t6i nghién citu phdn tng ddng hoc dua trén kha
nang xdc tdc cia Mn(ll) trong phdn Gng oxy héa khit cia hé phan dng Luc
Malachit va KIO, trong mdi trudng axit. Do dd h4p thu clia dung dich va dua vao
s¥ gidm mau cta Luc Malachit ta ¢ thé tinh dugc ham lugng Mn(Il) ¢c6 trong
mau.

Mot cach t8ng quat c6 thé biéu dién phén Wng trén nhu sau :

Luc Malachit + KIO, Mn** Leuco Luc Malachit

mau xanh mAt mau xanh
Phuong trinh van t6c clia phan ¥ng ddng hoc xtic tdc § trén 1a :

d[Leuco LM]
dt

V =

= k.[Mn*"].[LM].[KIO,] 4.1)

Trong d6 : k 1a hiing s6 van t&¢ cia phadn Ung
Biing cich 8 hdp phuong trinh (3.1.10) va k€&t hgp chat ché vdi dinh luat
Beer, chiing ta dat dudc biéu thifc cudi cling dudi diéu kién ¢ dinh ndng do ban

diu cia LM va KIO, .

A ! +
lg =% =k .[Mn" .t (4.2)
A
Trong d6 : t1a thdi gian phan dng
Tit phudng trinh (4.2) va day chudn ta ¢ thé tinh duge ham lugng Mn(II) ¢6
trong mau.

Tir qui trinh cta hé phdn dng LM + KIO,, chiing t6i ti€n hanh nghién cifu

ti€p qui trinh c6 thém chét hoat héa NTA. Sau d6 danh gid d€ chon qui trinh
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Lug@n van Thac st Héa Hoc

Téng quan

phin tich Mangan t6t hon va @ng dung qui trinh d6 d€ x4c dinh ham lugng

Mn(II) ¢6 trong mau ndm linh chi, atis6, nha dam va nudc sinh hoat .

4.2. NOI DUNG NGHIEN CUU

1.

Khdo sdt cdc y&u t6 dnh hudng d€ xay dung qui trinh xdc dinh Mn(Il)

bidng phuong phdp tric quang dong hoc xic tac trén mdt s6 hé phédn tng

LM va KIO,.

. Khdo sat 4nh hudng clia chat hoat hda (activator) NTA.

. Khdo sat 4nh hudng cia cdc ion thudng gip trong miu that va bién phdp

loai trir.

dam, nudc sinh hoat.

4.3. HOA CHAT VA THIET BI

4.3.1

. Héa chat

Cédc héa chdt tinh khiét phén tich gom :

MnSO,.H,0

Malachite Green (Luc Malachit - LM)
CH;COONa

CH;COOH 99%

KIO4

Nitrilotriacetic acid (NTA)
HC1 37%

NaF

Al (S04);.18H,0
NH,Fe(SO,),-12H,0
Cr(NO;3);.9H,0
CuS0,.5H,0

. Ung dung qui trinh d€ x4dc dinh Mn(II) trong mau n&m linh chi, atiso, nha
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Lugn vén Thac st Héa Hoc Thuc nghiém

H,SO, 98%
NaCl

KCl
ZnS0,.7H,0
MgS0O,.7H,0
CaCO,

Nuéc cit hai 1an.

4.3.2, Chuéin bi héa chat

Dung dich chu&n Mn(II) 1000 mg/L : Céan chinh xdc 1.5377g MnSO,.H,0,
hoa tan trong khodng 100 mL nudc c4t, thém viao ImL H,SO, ddm dic, dinh
mifc thanh 500mL. X4c dinh chinh x4c ndng dd ctia Mn(II) bing cich
chuin do v6i EDTA.

Dung dich chudn Mn(II) 10 mg/L : Hit chinh x4c 1mL dung dich chudn
Mn(II) 1000 mg/L cho vao binh dinh mi¢c 100 mL, thém nudc ci't dén vach.
Dung dich chudn Mn(II) 100 pg/L : Hiit chinh x4c 1mL dung dich chuin
Mn(1I) 10 mg/L cho vao binh dinh mi#c 100 mL, thém nudc c4t dén vach.
Dung dich nay phai dugc chuin bi hiing ngay.

Dung dich Luc Malachit (LM) 4.10"* M : Can chinh xdc 0.1854g LM, hoa
tan trong 200 mL nudc cat, thém vao 0.5 mL HCI 0.1M va dinh mic thanh
500 mL.

Dung dich KIO, 0.02M : Cén 4.6232¢g KIO, hoa tan trong nudc cat va dinh
mifc thanh 1000 mL.

Dung djch Nitrilotriacetic acid (NTA) 0.01M : Can 0.9550g NTA hoa tan
trong nudc ¢4t va dinh mic thanh 500 mL.

Dung dich CH;COONa 0.2M : Can 27.4910g CH;COONa hoa tan trong

nudc cit va dinh mic thanh 1000 mL.
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Lug@n van Thac st Héa Hoc Thuc nghiém

- Dung dich CH;COOH 1M : L4y 57.48 mL CH3;COOH 99% dinh mifc bing
nudc cat thanh 1000 mL,

- Dung dich dém pH = 4.0 dugc tao thanh ti¥ 2 dung dich trén theo ty 1€ :
CH,COOH : CH3;COONa =1 : 1 va diéu chinh lai bing mdy pH.

- Dung dich F 1000 mg/L : Can 0.2256g NaF hoa tan trong nudc cit va dinh
muc thinh 100 mL.

- Dung dich Cu(II) 1000 mg/L : Can 1.9700g CuSQ4.5H,0 hoda tan trong nudc
cAt, thém vao vai giot H,SO, ddm dic va dinh mde thanh 500 mL.

- Dung dich Cr(III) 1000 mg/L : Cdn 3.8865g Cr(N0O,);.9H,0 hoa tan trong
nudce cat va dinh méc thanh 500 mL.

- Dung dich Fe(IIl) 1000 mg/L : Can 4.3488¢ NH,Fe(S04),.12H,0 hoa tan
trong nudc cat, thém vao vai giot H;SO,4 va dinh mife thanh 500 mL.

- Dung dich AI(III) 1000 mg/L : Cén 6.2328g Alx(S0,)3.18H,0 hoa tan trong
nudc cat, thém vao vai giot H,SO, va dinh mic thanh 500 mL.

- Dung dich Ca(ll) 1000 mg/L : Cin 1.2638g CaCO; hoa tan trong nudc
cdt,va dinh mdc thanh 500 mL

- Dung dich Mg(II) 1000 mg/L : Can 5.1867g MgS0,.7H,0 hoda tan trong
nudc cit va dinh mic thanh 500 mL

- Dung dich Zn(II) 1000 mg/L : Cén 2.2231g ZnS0,4.7H,0 hoa tan trong nudce
c4t, thém vao vai giot H,SO, va dinh mic thanh 500 mL

— Dung dich Na* 1000 mg/L : Can 1.2768g NaCl hoa tan trong nudc cit va
dinh mic thanh 500 mL

— Dung dich K* 1000 mg/L : Cén 0.9599g KCl hoa tan trong nudc cit va dinh
mifc thanh 500 mL

- Dung dich CI' 1000 mg/L : Can 0.8281g NaCl hoa tan trong nudc cat va
dinh mifc thanh 500 mL
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Lud@n van Thac si Héa Hoc

Thyc nghiém

4.3.3. Thi€t bi

Mdy do quang GENESYS 20 ( Thermo spectronic), ¢é khodng budc séng
tr 325nm - 1100 nm.

Midy UV - VIS GENESYS 10 ( Thermo spectronic), ¢6 khodng budc séng
t 190 nm — 1100 nm.

M4y diéu nhiét c4ch thiy Schutzart DIN EN 60529 — IP 20, sai s6 nhiét £
0.5°C.

Mady do pH Orion 420A.
Can phin tich SARTORIUS CP324S, d6 chinh x4c + 0.1 mg.

C4c dung cu thong thudng khdc nhu becher, pipet, buret, binh dinh mic...

4.3.4. Gi6i thiéu thude thi Luc Malachit [2], [16]

Cong thitc : (Cp3HpsN1)2Cr04.2H,C,0; M =926.98

Tén thong thudng : Malachite Green

Tén qudc t€ : n.n’_benzyliden_bis_n.n’_dimetylanilin

H4p thu cuc dai tai budc s6ng Apax = (618 £ 2) nm, €nax = 148900 M'em™.
Céng thic cdu tao cda Luc Malachit :

— H]C\ ] ®
N-CH;

> Tinh chdt :

Thudng ton tai & dang mudi oxalat hodc mudi clorua. Mudi oxalat & dang

nhitng t4m 14 nhd mau xanh 14 cdy dam ¢6 4nh kim, tan it trong nudc lanh cho

mau xanh 14 cdy ddm, tan d& hon trong nudc néng. Muodi kép v6i k&m clorua &

dang tinh thé hinh lang try ¢6 4nh ddng thau, dé tan trong nudc.
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Lugn véin Thac st Héa Hoc Thyc nghiém

Hing s§ ion héa (pK,) cda Luc Malachit 12 6.90. C4c dang ton tai cda Luc
Malachit (LM) phu thudc vao pH clia méi trudng.
Khi pH cta dung dich ting thi s& c6 st chuyén héa ciia mudi Luc Malachit

thanh Luc Malachit dang rugu bic [ (carbinol) khong mau :

N OH"
—
HaCl O ‘ \ITJ,CH3 H,0 H;,c\rl\| O T/CH:,
CHj CHj CHs

Hj

O—=

Cation Luc Malachit Luc Malachit dang rugu bac I
(mau xanh) (khéng mau)

G pH=4.0, 100% LM tdn tai & dang cation.

3 pH = 6.9, 50% LM mang dién tich dudng.

6] pH =10.1, toan bé LM chuyén thanh dang carbinol khéng mau.

Do d6 dung dich LM pha trong dung dich nudc sé dén bi mat mau vi chuyén
thanh dang carbinol khéng mau. Cdc dung dich LM muén dudgc st dung trong
thdi gian 14u hon cdn gitt dung dich trong mo6i trudng axit lodng,

Leuco Luc Malachit 1a mot dang chuyén héa ciia Luc Malachit 13 sdn phim
clia qué trinh khit b3i nhitng chat oxy héa nhu KIO,, H,0, ... Ngugc lai ngudi ta
cling ¢6 thé diing nhitng chat sau ddy : PbO,, 2,3 dicloro - 5,6 dicyano - 1,4

benzoquinon d€ oxy héa Leuco Luc Malachit vé Luc Malachit.

CHs HaC, CH
/ Swkhidr .\ /"
c —N [E——————— N c N
\ Sy oxy héa / | \
CHy HyC H CHy

CHy

Luc Malachit dang ion Leuco Luc Malachit
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Lugn van Thac st Héa Hoc Thyc nghiém

(mau xanh, A =618+ 2 nm) (khdng mau, Apax =263 £2 nm)

Trong diéu kién ty nhién, dudi tic dung cda dnh sdng va nhiét do, Luc
Malachit dang ion ciing s& chuyén din thanh Leuco Luc Malachit.

» Ung dung :

Lam chi't nhuém mau trong phép soi kinh hién vi, lam thudc thi dinh tinh
céc sunfat, mau cla dung dich LM thay d&i theo pH nén LM con dugc dung lam
chi thi pH, khodng d6i mau tiY vang sang xanh 14 cy & pH tit 0 — 2 va tif xanh l4
ciy sang khong mau & wr pH =10.

Trong linh vuc thiy sdn, LM c6 tic dung khdng khuan manh nén trudc ddy
né dugc st dung d€ xi& 1y nude, phong tri cdc bénh ndm thiy mi, bénh tring qua
duta va mot s6 k¥ sinh triing gy bénh khic trong cdc md hinh nu6i trong thiy
san.

Ngoaira, LM con ¢6 cong dung khdc nhu : ding lam chat tao mau, nhuém

mau trong 10, len, sgi day, da thudc, vai bong, gidy..
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Ludn vén Thac st Héa Hoe Thyc nghiém

CHUONG 5 : KHAO SAT CAC PIEU KIEN TOI UU
CUA PHEP XAC PINH Mn(IT) BANG HE LUC MALACHIT
VA KALI IODAT

Dé& khio st cdc diéu kién t8i wu cia phép xac dinh Mn(II) bing hé phin
ng Luc Malachit (LM) va Kaliiodat (K10,), ching tdi ti€n hanh khdo sat phé
h&p thu cla thudc thit (LM) va cdc hdn hgp clia LM véi KIO,, Mn(I) bang céch
quét phd tu ddng trén thi€t bi hién c6 clia phdng thi nghiém.

5.1. KHAO SAT PHO HAP THU CUA LM VA CAC HON HGP CUA LM VI
KIO,4, Mn(ID).

Theo [28] thi thudc th LM chi bén & méi trudng axit y€u, do d6 ching toi

tién hanh chudn bi 3 dung dich du6i didy ¢ méi trudng dém acetat pH=4.0:
- Dungdich A:1LM
- Dung dich B : KIO4 + LM
- Dung dich C : KIO4 + Mn(II) 4 pg/L + LM

Cho vao binh dinh mtc 50 mL : 2mL dung dich dém pH = 4.0, ImL KIO,
0.02M sau d6 thém nudc c4t hai ldn d&n thé tich khodng qud nita binh. Lic hén
hop rdi dit binh vao may diéu nhiét da dugc didu chinh & 30°C. Giif trong mdy
didu nhidt mét thdi gian khodng 10 phit (c6 thé ki€m tra bing nhiét k&). Sau d6
14y ra va cho nhanh vao lmL LM 4.10*M rdi dinh mifc bing nudc cat 2 lan
(nhitng ch4t nay ciing dugc dé trong mdy diéu nhiét & cing nhiét do trén). Tron
déu hdn hop. Thdi diém bt ddu phdn ng 12 khi cho ImL LM 4.10™M vio binh
phéan Wng.

Dung dich so sdnh 1a nudc cat2 lan.
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Ludn van Thac si Héa Hoc Thuc nghiém

P& tim budc séng do thich hgp, ching tdi ghi phd trén mdy quang phd UV —
VIS GENESYS 20 (Thermo spectronic) ctia 3 dung dich trén tir A = 500 nm dén A
= 700 nm, tai nhiét dd 30°C va thdi gian phan &ng 30 phit, thu dugc phé nhu
hinh 5.1 :
140 —A
—8

120 -
1,00 -
0.80 -
060
| 0.40 -
020

0.00 :
450 500 550 600 650 700 750
[

A{(nm) !

—_— Lt

Hinh 5.1 : Phé hap thu cia 3 dung dich A, B, C (pH = 4.0)
A:LM
B : KIO; + LM
C : KIO; + Mn(Il) 4 pg/L + LM
Tit hinh 5.1 cho thay dung dich LM trong dém pH = 4.0 ciing nhu khi ¢6 mit
K10, hay Mn(II) déu c6 cuc dai hdp thu tai budc séng Amax =618 nm.
PG6i véi phd hap thu cla sén phim oxy héa LM bdi KIO, vdi xtic tdc Mn(ll)
(phu luc 18) hip thu khong déng k€ & ving budc séng 618 nm nhung hap thu

manh cuc dai & viing t ngoal. Vé nguyén tic 6 thé lgi dung sy Xuat hién cyc
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Lugn vin Thac st Héa Hoc Thuc nghiém

dai t& ngoai nay dé€ nghién cttu déng hoc phan tng. Nhing dé tién 4p dung rong
v6i nhi€u m4y do kha kién chiing t6i chi tip trung khio sat cuc dai cia LM &
618 nm.

5.2. KHAO SAT SU PHU THUQC CUA VAN TOC PHAN UNG VAO NONG

DO CUA CAC CHAT PHAN UNG.

Vin téc cla phdn itng déng hoc phu thudc vao ndng d6 cla cac chat phan
ng nén ta phadi khdo sdt néng dd cia LM va KIO,. Vi phan @ng gita LM va
KIO, 1 phin tng chi thi do dé van t8c phan Ung dugc tinh theo sy bién déi
cudng d6 hdp thu cla thudc thi LM trong mét don vi thdi gian. Phuong trinh

dong hoc téng quét clia hé phdn ng nay 14 :

V = K.CIo.C o .Cne (1)

KIO, *~ Mn

Bing thuc nghiém ching ta cé thé xé4c dinh cdc gid tri bac phan Ung riéng
d6i v6i mbi chat, titc 12 nhitng chi s6 Ny Ny 0,5 Ny, trong phuong trinh
d6ng hoc trén.
5.2.1. Bac phan ing theo thudc thit mau LM

Vi cudng d6 mau cda thude thl LM ty 1€ vdi ndng d6 mau hay d hép thu
clia dung dich thudc thit trong mot don vi thdi gian 12 dai lugng déc trung cho tde

dd phan \ng, ta ¢6 :

AA
vphén Ung — E

(2)

T phuong trinh (1) & trén, néu trong ddy thi nghiém c6 ndng do ban déu
ciia thuéc thi LM khéc nhau, nhung 14y ndng 6 clia KIO, va Mn(ll) nhv nhau
trong ¢4 ddy thi nghiém thi ta thdy vén t6c ban ddu cla phdn Ung s& la :

v, = K.Cly 3)

Véi: K =KC

K 12 hiing s6 van t6c phén ing
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Lug@n véan Thac st Héa Hoc Thuc nghiém

C la mdt hing s&

T d6 ¢6 thé x4c dinh dugc bac phidn ng nyy theo cong thitc sau :

(4)

Theo nguyén tic trén, chiing t6i ti€n hanh thi nghiém véi thude thi LM ¢

ndng d6 ban diu khac nhau, con Cp, =4.10°M va Cj,,,=4ug/L 18y nhu nhau

trong cd day thi nghiém.
K&t qud nghién citu vé sy phu thudc van téc phdn Wng vao ndng dd thudc

tht LM (V = f(C,,)) dugdc bi€u dién trén hinh 5.2.1 va phu luc 2.
LM

0.015 nl

0.014

0.013 -

V (phiit)

0.012 4

0.011
!

0010 —-— - -
2 4 6 8 10 12

[LM] .10 {moliL)

Hinh 5.2.1 : Sy phu thudc cta van tdc phan @ng vao nong do thudc thi LM
Khi CY,=4.10°M 5 Cyyy=4ug/L; pH=4.0; t’ =30°C
Tir hinh 5.2.1 cho thiy ndng d6 cia thudc tht LM cang ting thi van tdc
phan tng cang gidm.
Tinh todn tir nhitng dif ki€n thyc nghiém theo (4), da xdc dinh dugc cac chi

s6 nyy , k&t qua dugc néu trong bang 5.2.1. Gid tri npv ghi trong bang la chi sO
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Ludn van Thac st Héa Hoc Thuc nghiém

trung binh cla bac phidn Ung theo thudc thit LM trong mdt khodng ndng 4o x4c
dinh do bi han ch€ bdi gi6i han cia phép do quang ddng hoc.
Bang 5.2.1 : Sy thay d&i do hap thu theo ndng d thudc thi LM v chi s6 bac

phan @ng np

CLM (mol/L) Ao A AA l_]LM
4,10 0.579 0.123 0.456
6.10° 0.866 0.474 0.392
. -0.36
8.10 1.154 0.800 0.354
10.10°® 1.440 1.113 0.327
Nhén xét :

Tir bdng 5.2.1 cho thdy chi s§ bic phan ¢ng clia thudc tht LM (ngy) 4m,
diéu nay ching td ring ndng d6 chdt mau cang 16n thi phin Wng xay ra cang
chim.

Tu k&t qua trén c6 th€ dua ra mot nhin xét vé cd ché phan \ng nhu sau :

Thudc thit LM khé phin ing truc ti€p véi KIO, (thyc t€ 12 phdn ng nén rit
yé&u), chiing chi bj chuyén héa khi ¢c6 mat sdn phim trung gian cda phan tng
gitta KIO, va Mn(II). S4n phdm ndy c6 th€ 14 nhitng ion mangan héa tri cao.

Khi n6ng d6 chdt mau LM 1dn, cac ion Mn(II) sé bi che phi, phong tda
manh, do d6 khé ti€p xic dudc téi cdc phan tt KIO, d€ tuong tdc tao ra nhitng
san ph&m trung gian c¢6 kha ning oxy héa phan tif chdt mau LM.

P&i v6i muc dich phan tich ddng hoc do quang dé€ xdc dinh ham lugng
Mn(II) thi ndng d6 ctia thudc thif LM khong nén 14y biing hodc kém ngudng dudi
3 néng do ghi trong bang 5.2.1 vi khi &y vén t6¢ phdn Wng qué 16n ta khong thé
didu tiét dugc d€ thu két qua tot. Mat khdc cling khong nén ding ndng db 16n
hon ngudng ndng do trén di ghi trong bang 5.2.1 vi khi 6 véin td¢ phén {ng thip

vi hon nita do chinh xdc cda phép do quang ciing kém vi d6 hdp thu qué 16n.
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D€ ¢6 thé x4c dinh Mn(II) trong mgt khoang rong chiing t&i chon : Cpy =
8.10°° M cho céc khio sat ti€p theo.
5.2.2. Bic phan d@ng theo K10,

Tuong ty nhu trén, d€ tim bac phan ng theo KIO, ta ciing ding cich do
vén t8c ban ddu vdi diéu kién phan @ng 1a thay d8i ndng d6 diu cda KIO, con
14y nhy nhau vé ndng d6 cla LM 8.10° M va Cp,,,,=44g/L trong mdt diy thi
nghiém.

K&t qua nghién ctu v& sy phu thudc van téc phin ttng vao ndng do KIO,
(V= f(C(])(104)) dugc biéu dién trén hinh 5.2.2 va phu luc 3

20.00 -
16.00 |

12.00 |

v.107 (phiit)

[KI0,].10™ (mol/L)

Hinh 5.2.2 : Su phu thugc ciia van tdc phdn dng vao nong dé K10,
Khi C2M= 8.10°M 3 C(h)An(ll)z 4pg/L; pH=4.0; t =30°C
Dua vao hinh 5.2.2 cho thdy nong dd cla thudc thi KIO, cang tang thi van
t6c phdn Ung cang ting.
Tinh todn t¥ nhitng d kién thuc nghiém theo (4), da xac dinh dugc céc chi
s& g4 , k6t qué dugc néu trong béng 5.2.2. Gi4 tri nxios ghi trong béng 12 chi s§
trung binh ctia bac phdn ng theo thubc thit KIO, trong mdt khodng ndng dd xac

dinh do bi han ch& bdi gi6i han clia phép do quang dong hoc :
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Béng 5.2.2 : Sy thay déi d¢ hap thu theo ndng 46 thudc thi KIO, va chi s¢

bac phdn ¥ng nkjoq

Cxkros4 (mol/L) A, A AA T N104 B
2.10° 1.295 1.091 0.204
410 1.210 0.943 0.267
- 0.40
8.10 1.154 0.802 0.352
16.10* 1.067 0.603 0.464
Nhén xét :

Tir bdng 5.2.2, cho thdy chi s§ bac phin dng cta thudc tht KIOs (nxios)
dwong, di€u nay chiing td ring ndng d6 KIO, cang 16n thi phan Wng xay ra cang
nhanh.

D6i véi muc dich phan tich dong hoc do quang dé xdc dinh ham lugng
Mn(II) thi néng do cla thudc thi KIO, khéng nén 18y bing hoic kém ngudng
dudi & néng d6 ghi trong bang 5.2.2 vi khi dé vén t&c phan tng thip va hon nita
d6 chinh x4c ciia phép do quang ciing kém vi d0 hap thu qud 16n. Mit khac
ciing khong nén diing ndéng d6 16n hon ngudng ndng do trén da ghi trong bang
5.2.1 vi khi 4y v4n t6¢ phén tng qu4 1dn ta khong thé diéu ti€t duge d€ thu két
qua tot.

Pé ¢6 thé xdc dinh Mn(Il) trong mét khodng réng chiing t6i chon : Cyjoq =
4,10 M gdp 100 I4n so v6i ndng do ciia thudc thit LM 8.10° M dé dam béo
phén tng gia bac mot doi voi chat nén.

Tir k€t qua xdc dinh bac phdn ¥ng cla thudc th LM va KIO, cho thdy
phuong trinh ddng hoc cla hé phdn dng nay 1a bac nhat theo Mn(II) vi bic phédn
ing ctia LM 4m (-0.36) con bdc phén @ng clia KIO, (0.40) duong nén gén nhu

loai trif nhau.
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5.3. KHAO SAT THU TU PHAN UNG

D61 v6i phdn tng ddng hoc, viéc cho thit tu cdc chat vao tién trinh phdn
dng 12 rd't quan trong vi yé€u t§ nay lién quan dé€n van tdc clia qud trinh.

Ching 161 ti€n hanh khio s4t 3 trudng hdp sau :

» Trudng hgp 1 :
Binh () : ImL LM 4.10°M + 2mL KIO, 0.02M + 2mL dém
Binh (II) : 2mL Mn(II) 100 pg/L..

» Trudng hgp 2 :
Binh (I) : ImL LM 4.10*M + 2mL Mn(II) 100 pg/L + 2mL dém
Binh (II) : 2mL KIO, 0.02M.

» Trudng hgp 3 :

Binh (I) : 2mL KIO4 0.02M + 2mL Mn(II) 100 pg/L + 2ZmL dém

Binh (II) : ImL LM 4.10"“M.

M3u nén chuén bi tuong tu nhung khong c6 Mn(II). Dung dich so sanh la
nudc oAt hai 14n. T4t ca cdc dung dich va nudc cit déu dudgc gift On dinh tai 30°C.
Thdsi diém bAt ddu phén ing dugce tinh tir khi d6 binh (IT) vao binh (I).

K&t qud khdo sdt dugc néu trong bang 5.3

Bang 5.3 : Sy thay d3i do hap thu ciia dung dich theo thoi gian

Thoi glan Ao TH1 l TH2 TH3
(phit)

r 1 1.160 1.157 1.158 1.154 J
5 1.161 1.144 1.142 1.134 \
10 1.158 1.136 1.133 1.119J

|
15 1.159 1.115 1.112 1.014 J
20 1.157 1.045 1.041 O.908J
25 972 0.970 0.831 W

1.155 0.9
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Thyc nghiém
30 1.154 0.905 0.901 0.802
35 1.152 0.891 0.895 0.801
40 1.151 0.886 0.885 0.798
45 1.149 0.876 0.873 0.796
50 1.145 0.867 0.865 0.792
140 ——A0
’ —-—TH1
1.20 | —&—TH 2
——TH3
1.00 -
0.80 -
-3
0.60 1
0.40 -
0.20 +
]
0.00 +——— - .
0 10 20 30 40 50 60
Phat

Hinh 5.3 : Sy thay ddi @6 h4p thu dich theo thi ty phan dng

Nhin xét :

T hinh 5.3 cho thdy, trong 3 trudng hgp thi d6 hip thu A déu gidm theo
thdi gian nhung trudng hop 3 thi d6 hdp thu A gidm nhanh hon so v6i cdc trudng
hgp con lai. Piéu nay cho thdy thif ty thudc thit 8 TH 3 12 phi hgp nhat.

K&t hop v6i két qud x4c dinh bac phan tng ctia LM, KIO, va dua theo [29]
chiing t6i dy dodn cd ché cla hé phdn dng trén nhu sau :

Mn(I) + KIO, - Mn(III) hoic Mn(IV) (1)
Mn(IID) hoic Mn(IV) + LM* = Leuco LM + Mn(1l) (2)
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CH

z
~

CHy

Luc Malachit Leuco Luc Malachit  (3)
mau xanh mat mau xanh

Trong phén ng nay KIO, 1a chdt oxy héa, di oxy héa Mn(Il) 1én Mn(IID)
hodc Mn(IV). Sau d6 Mn(III) hodc Mn(IV) méi dugc sinh ra oxy héa ti€p LM vé
dang Leuco Luc Malachit (mAt mau xanh) va Mn(II) dugc tdi sinh sau phén dng.
Sau d6 cac ion Mn(Il) lai di vao chu trinh phdn @ng mdi tir (1) tdi (3) va ¢t dién
bi€n nhu viy v6i cdc giai doan trung gian x4y ra nhanh hon lam cho LM mat
mau nhanh hon so v6i phdn Ung nén.

S4n phdm mat mau chinh 1a Leuco Luc Malachit, diéu nay dugc xdc dinh 16
qua phé hap thu & phu luc [18]. Cuc dai hap thu ciia sdn phim c6 budc s6ng Amax
=263 nm tring vdi buéc séng cuc dai cia Leuco Luc Malachit theo tai liéu [19].

Do d6 ching tdi chon thi ty phdn ng nhu sau : KIO, + dém + Mn(II) sau
d6 mdi cho LM.

5.4. KHAO SAT THOT GIAN PHAN UNG

Phin dng dong hoc phu thudc vao thdi gian, yéu t6 nay déng vai trdo quyét
dinh d&n van t6¢ phin tng. Do d6 ching tdi phai ti€n hanh kh3o st dd gidm hap
thu theo thai gian d€ chon th¥i gian t8i wu cho phdn Ung.

Thi nghiém dugc thyc hi€n trong mbi trudng dém pH = 4.0 va nhiét d6 dugc
giit &n dinh tai 30°C. Ndng d6 va thd ty thudc thi duge lam nhw dd khio sdt g
trén, Dung dich so s4nh 1a nudc cat.

Mau nén [am tuong ty nhung khéng c6 Mn(lI). K&t qua khio sdt dugc néu

trong bang 5.4 va phu luc 4 :

Trang 36



Lu@n vén Thac st Héa Hoc

Thyc nghiém

Bang 5.4 : Su thay d6i d6 hap thu theo thoi gian

20

30

Phaut

40

50

Thai gian (phiit) | Miu nén A, A, A, AA, AA,
! 1.160 1.154 | 1.150 | 0.006 | 0.010
5 1.161 1.134 | 1.111 | 0.027 | 0.050
10 1.158 1.119 | 1.059 | 0.039 | 0.099
15 1.159 1.014 | 0.826 | 0.145 | 0333
20 1.157 0.908 | 0551 | 0.249 | 0.606
25 1.155 0.831 | 0.441 | 0324 | 0714
30 1.154 0.802 | 0384 | 0352 | 0.770
35 1.152 0.801 | 0377 | 0351 | 0.775
40 1.151 0.798 | 0375 | 0353 | 0.776
45 1.149 0796 | 0373 | 0353 | 0.776
50 1.145 0.792 | 0370 | 0353 | 0.775
1,00 4

60

Hinh 5.4 : Sy thay d6i 46 giam hép thu theo thdi gian
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Nhin xét :

T hinh 5.4 cho thdy, ddi véi miu cé chita ham lugng Mn(Il) 4pg/L va
10pg/L déu c6 d6 gidm hap thu (AA) ting theo thdi gian nhung tit 30 phit trd di
thi d6 gidm hap thu ting twong d6i 8n dinh.

Do dé ching tdi chon thdi gian phan @ng cho qui trinh nay la 30 phit.

5.5. KHAO SAT NHIET BO PHAN UNG

D3&i v6i phadn tng ddng hoc xic tdc, y&u t& nhiét do anh hudng rt ddng k€,
¢6 thé 1am thay d8i hiing s§ van tdc cia mot phdn dng.

Trong thi nghiém nay, ching tdi theo ddi van tdc phén dng (thong qua df
gidm mau cda thudc thir) theo nhiét d9, cdc diéu kién khdc dugc gif c§ dinh.
Khodng nhiét d khao sat tit 20°C — 60°C va néng do Mn(ll) 4pg/L ; 10ug/L.
K&t qua khao sdt dugc néu trong bang 5.5 va phu luc 5 :

Bang 5.5 : Suf thay d8i d hap thu theo nhiét 4o

Nhiét do (°C)| A Ay A, AA, | AA,
20 1.167 | 0.868 | 0.433 | 0.299 | 0.734
25 1.161 | 0.835 | 0.405 | 0.326 | 0.756
30 1.153 | 0.803 | 0.378 | 0.350 | 0.775
35 1.148 | 0.771 | 0.351 | 0.377 | 0.797
40 1.130 | 0.762 | 0.342 | 0.368 | 0.788
45 1.097 | 0.753 | 0.338 | 0.344 | 0.759
50 1.038 | 0736 | 0.322 | 0.302 | 0.716
35 0981 | 0.727 | 0.314 | 0.254 | 0.667
60 0934 | 0712 | 0308 | 0.222 | 0.626
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1,00

0,80

o ./._,V‘ﬂ\-\-\-

0,40 -

o0 M‘\

0,00 - . .

10 20 30 40 50 60 70
Nhiét do

Hinh 5.5 : Sy thay ddi do gidm hap thu (AA) theo nhiét do

Nhin xét :

T hinh 5.5 cho thdy, khi ting nhiét do thi van t6c phan tng ting din sau
d6 van tdc phdn @ng gidm cham c6 thé 13 do thudc thit LM khéng bén & nhiét do
cao, khodng nhiét @6 tir 30°C - 40°C ¢6 dé gidm hap thu (AA) tusng d6i 16n titc
1a sy chénh 1&ch d hap thu giita miu nén va miu cé chita Mn(Il) 16n.

Do d6 chiing t8i chon nhi€t do 35°C cho céc thi nghi€m sau.

5.6. KHAO SAT KHOANG pH VA THE TICH DUNG DICH BEM

Y&u t6 pH ¢6 anh hudng 16n dén cdc dang ton tai khdc nhau cda ion trung
tdm, phéi tl... N€u moi trudng dung dich thay ddi thi c6 thé din dé€n su sai khéc
vé d6 hdp thu. Vi vdy, khdo sdt khodng pH tGi uu cho dung dich phdn Ung la rat
can thiét.

Trong thi nghiém nay, ching toi khdo sit d6 gidm hap thu (AA) cia thudc
thi theo pH, tai nhiét do 35°C, thdi gian phdn @ng 30 phit va néng do Mn(Il)
4pg/L ; 10ug/L, céc thong s6 khdc duge gilt ¢8 dinh. Cdc gid tri pH khdo sét di€u
chinh ti¥ 3.0 — 5.5 biing dung dich dém 12 CH;COOH/CH;COONa. K&t qua khdo

sat duge néu trong bang 5.6.1, biéu thi trén hinh 5.6.1 va phu luc 6.
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Thuc nghiém
Bang 5.6.1 : Sy thay d6i 49 hap thu theo pH
pH Ao A, A, AA, AA,
3.0 1.158 0.876 0.454 0.282 0.704
3.5 1.150 0.779 0.356 0.371 0.794
3.8 1.147 0.771 0.353 0.376 0.794
4.0 1.148 0.769 0.351 0.379 0.797
4.2 1.145 0.768 0.350 0.377 0.795
4.5 1.122 0.763 0.345 0.359 0.777
5.0 1.113 0.786 0.368 0.327 0.745
5.5 1.105 0.799 0.383 0.306 0.722
1,00 -
0,80 i '/.——i—l—l\.\.\.
0,60 1
0,40 ' /—0—4—0\.\.\.‘
0,20 4
0,00 J; =p—a '
2.0 3,0 4,0 50 6.0
pH

Hinh 5.6.1 : Su thay d6i dd gidm hép thu (AA) theo pH

Nhin xét :

Tit bang 5.6.1 cho thdy, khodng pH tf 3.5 — 4.2 ¢6 dé gidm hap thu (AA)

tuong d6i cao va dn dinh, diéu nay c6 thé 1y gidi 1a do & khodng pH nay thi

thuéc thit LM bj ion héa hoan toan. Sy oxy héa nay x4y ra nhanh hon.

Nhin vio hinh 5.6.1 chiing t6i chon pH = 4.0 cho céc thi nghi€ém sau.
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Thuc nghiém

Chiing t&i ti€n hanh khdo sat ti€p thé tich dém pH = 4.0 cho vio binh phén

Ung, tai nhiét do 350C, thdi gian 30 phiit, cac di€u kién khéc dugc gilt ¢d dinh.

Maiu ¢6 chita Mn(Il) 4 pg/L, miu nén chuin bj tuong tu nhung khéng cé

Mn(II). K&t qua khio st duge néu & bang 5.6.2 va biéu thi trén hinh 5.6.2 :

Bang 5.6.2 : Su thay ddi d¢ hap thu theo thé tich dém

V (dém) mL Ay A AA
1.0 1.150 0.781 0.369
F L5 1.148 0.773 0.375
r 2.0 1.148 0.769 0.379
3.0 1.148 0.771 0.377
4.0 1.149 0.769 0.380
6.0 1.148 0.769 0.379
8.0 1.143 0.765 0.378
10.0 1.138 0.755 0.383
o0 D
1.20 —r——t . - .
1.00

080 ppg —w-—uw B @
0.60 4

0.40
|
0.20 4
i
0.00 + : . . =
0.0 20 4.0 6.0 8.0 10.0 12.0

V dém (mL)

——

Hinh 5.6.2 : S thay d6i do hap thu theo thé tich dém
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Nhan xét :

Tu bdng va hinh 5.6.2 cho thdy, ddi v6i miu nén ciing nhu miu cé chda
ham lugng Mn(Il) 4 pg/L thi do hdp thu hau nhu khéng thay ddi trong khodng
thé tich dém ti 1.5 ~ 8.0 mL nhung tir 10.0 mL thi d6 hip thu b4t ddu thay doi
mot it. Piéu nay cho thiy dnh hudng cta thé tich dém rét it d&€n vin t6c phén
Ung.

Do d6 chiing t8i chon thé tich dém pH = 4.0 cho qui trinh xac dinh Mn(II) la
2.0 mL.

5.7. KHOANG NONG PO TUYEN TINH CUA PHUGNG PHAP
Thuc hién theo ding qui trinh da khdo sit § trén, tai nhiét do 35°C, thoi
gian 30 phtt, thay d8i ndng d6 Mn(ll) ti¥ thdp d&n cao, k&t qua thu dugc néu

trong bang 5.7. C4c gid tri sau chi 12 gid tri trung binh cia 3 lan do, Ay = 1.150,

phu luc 7.
Béng 5.7 : Su thay ddi d hip thu theo ndng do Mn(II)

Cynan (ng/L) A Log(AO/AL'
0.5 1.091 0.022 J
1.0 1.042 0.043 J
1.5 0.984 0.068 41
2.0 0.943 0.086 J
4.0 0.768 0.175 J
6.0 0.572 0.303 J
8.0 0.465 0.387 4‘
10.0 0.354 0.512
14.0 0.218 0.703
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Thuc nghiém

18.0 0.138 0.899

22.0 0.097 1.074

120 - y =0.0505x - 0.0069
R? = 0.9982

1.00 '
|

080 |

0.60

Log(A0/A)

0.40

\
0.20 -

000 ¥ .
00 5.0 10,0 15.0 200
[Mn] o/l

Hinh 5.7 : Khoang ndng d¢ tuyén tinh tuén theo dinh luin Lambert - Beer

TU hinh 5.7 v hé s& tuong quan tinh dugc tit phuong trinh héi qui cho thdy

d6 gidm hap thu thay ddi tuyén tinh theo ndng do khi ham lugng Mn(II) & 0.5 -

22.0 pg/L.

5.8. GIG1 HAN PHAT HIEN (LOD)VA GIGI HAN PINH LUGNG (LOQ)

Mn(II) [5], [6]

Pé x4c dinh ndng dd Mn(ll) t5i thifu c6 thé phat hién va dinh lugng duge

bing phuong phap ndy. Chiing tdi ti€n hanh thi nghiém do d¢ hap thu cda 31

dung dich nén theo diéu kién t61 wu cla qui trinh da khdo sat & trén, mdi dung

dich nén ghi gid tri A lap lai 3 1n, 1 d6 tinh ra d9 léch chudn . Gi6i han phdt

hién dudc tinh bing 3o va gidi han dinh lugng dugce tinh 10c. K&t quéd dugc néu

trong bang 5.8 :

e« r e nArL L TP A
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Bang 5.8 : D¢ hap thu ctia 31 dung dich nén

ST | A(nén) | Log(Am/A) ST | A(nén) |Log(Am/A)
1 1.148 0.0030159 17 1.147 | 0.0033944
2 1.146 0.0037732 18 1.145 | 0.0041523
3 1.145 0.0041523 19 1.146 | 0.0037732
4 1.146 0.0037732 20 1.145 | 0.0041523
5 1.144 0.0045318 21 1.147 | 0.0033944
6 1.150 0.0022600 22 1.138 | 0.0068156
7 1.142 0.0052917 23 1.155 | 0.0003758
8 1.141 0.0056722 24 1.156 | 0.0000000
9 1.140 0.0060530 25 1.148 | 0.0030159
10 1.147 0.0033944 26 1.149 | 0.0026378
11 1.146 0.0037732 27 1.147 | 0.0033944
12 1.145 0.0041523 28 1.146 | 0.0037732
13 1.149 0.0026378 29 1.149 | 0.0026378
14 1.139 0.0064341 30 1.148 | 0.0030159
15 1.143 0.0049116 3] 1.147 | 0.0033944
16 1.144 0.0045318

Dua vao két qua do dugc & bdng 5.8, tim gi4 tri A 16n nhat (An.y), sau dé ta

tinh ti€p y; = log(Amax/A) va y . T d6 tinh dugc o, LOD va LOQ.
2 A

2. log(=)
i=1

A4 _0.00377578
n-1

y:
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V@in =31 :5s0 lan thi nghiém

D4 I&ch chuin o dugc tinh theo cong thic sau :

i(yi ';)2

n-1

=0.001468343

Yiop=y + 3c =0.008168097

Yiog =y + 100 = 0.018446497

Dya vao phuong trinh hdi qui tuyén tinh & thdi gian phan rng 1a 30 phut :

Log(Ay/A;) = 0.0505xC - 0.0069

Suy ra : Crop = 0.298378 ug/L

CLog =0.501911 pg/L

Vay gidi han phdt hién va gidi han dinh lugng clda qui trinh ndy dng véi
ndng d6 Mn(II) 1 0.30 pg/L va 0.50 pg/L.

5.9. KHAO SAT ANH HUGNG CUA CAC ION CAN NHIEU

Trong dung dich chuin khéng c6 su dnh hudng ciia céc ion la, nhung vdi
miu thit s& gip 4nh hudng cta cic ion la.

D3] vdi phan ng dong hoc xtic tdc thi d6i khi ion la ciing ¢6 thé 14 ion xic
tac cho phan ng, lAm gidm mau cda thudc thir hodc tham gia phdn dng vdi chat
xdc tdc 1am thay d8i tinh chat cla xuc téc.

Trong nhitng trudng hgp nhu vay hiéu sudt clia qué trinh s& bi giam manh,
ta cin phdi ding cdc bién phép loai trif thich hgp dé higu sudt phai dat it nhat 1a
trén 90%.

Nhitng ion rit hay gip nhu : Fe*, AI**, Ca®, Mg*, Cu®, Cr*, CI, SO,%,
NO; ... thudng tdn tai chung vdi Mn(II) trong cdc miu thit : nudc, luong thuc

thue phdm, thdo dugc ...
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Chiing t0i ti€n hanh khdo s4t nhitng ion nay dé ddnh gid kha ning giy
nhi€u cda ching va c6 thé s& dé ra bién phép loai trif thich hgp.

Qui trinh thyc hién nhu trén, thém vao mdi binh dinh mic lugng ion giy
can nhiéu véi ndng d6 ting din dén khi thdy c6 su thay di do hap thu ddng ké
so v6i 46 hdp thu cia dung dich c6 chita Mn(II) 4 pg/L chudn ma khong c6 mat
cdc ion can nhiéu nay.

Céc thi nghiém dudc thyc hién & nhiét do 35°C va thdi gian 30 phut.

Ao : khong c6 ion gy nhiéu, khong ¢6 Mn(II) (miu nén)

Ao; : ¢6 ion gy nhidu AI’*, khéng cé Mn(II)

Ag; : ¢6 ion gdy nhidu Fe’*, khéng cé Mn(ll)

A;: c6 ion gdy nhi€u va Mn(II) 4 pg/L

A :khong c6 ion gay nhiéu va ¢6 Mn(Il) 4 ug/L

K&t qué duge néu trong bang 5.9.1 va 5.9.2:

Bang 5.9.1 : Khio sit do hip thu céia cdc miu nén
Ay Ag Ap A
1.148 1.150 1.149 0.768

Nhan xét :
Tit bang 5.9.1 cho thi'y cic ion A" va Fe** khong giy anh hudng ddi véi
méu nén.

Bang 5.9.2 : Khdo sit ndng d gy anh hudng cda ion AI** va Fe'*

“lon | Nong 4 ion gay can nhidu (ug/L) | Tile | A | AA(AA=A-A)
0 0 |0.768 0.000
5 1.25 | 0.770 0.002
Al 10 2.50 | 0.780 0.012
- 20 500 | 0785 0.017
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30 7.50 | 0.847 0.079
40 10.00 | 0.866 0.098
0 0 |0.768 0.000
2 0.50 | 0.771 0.003
5 1.25 | 0.778 0.010
Fe'* 10 2.50 | 0.800 0.032
20 5.00 | 0.831 0.063
30 7.50 | 0.856 0.088
40 10.00 | 0.862 0.094

Ghi chii : Ti1€ cia ion c4n nhiéu déi véi Mn(II)

Nhéan xét :

Tit bang 5.9.2 cho thay céc ion AI’*, Fe** déu lam ting do hap thu A cia
dung dich tifc 12 déu lam gidm t6c dO phén tng.

D&i voi AP thi néng do bit ddu gdy dnh hudng 1a 10 pg/L (ti 1& 10 : 4), con
d6i voi Fe* 1a 5 pg/L (1116 5 : 4).

Khéo st twong ty nhu trén chiing t6i duge k&t qua néu trong béng 5.9.3 :

Bang 5.9.3 : Khao sit tilé ion gdy cdn nhifu

Ion Tile Ion Tile
(ion can nhidu : Mn*") (ion cin nhiéu : Mn*")
Fe* 1.25: 1 Ca® 1000 : 1
AP* 2.5:1 Mg™ 1000 : 1
Cu®* 10: 1 ‘Na* 10000 :1
cr 15:1 Cr 10000 :1
Zn** 1000 : 1 K* 10000 :1
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Nhin xét :

Tir bdng 5.9.3 cho thdy cdc ion AP**, Fe**, Cu®™, Cr** gdy c4n nhiéu khi x4c
dinh Mn(II) theo qui trinh trén, c¢dn cdc ion Zn®™*, Ca®*, Mg®*, Na*, CI', K*, gay
can nhiéu khong dang ké.

Céc ion khdo sdt trén déu lam ting dé hap thu A cla dung dich tic 1a déu
lam gidm t6¢c do phdn \ng.

5.10. KHAO SAT ANH HUGNG CUA EDTA PEN HE PHAN UNG LM + KIO,

EDTA 14 chit tao phtic manh véi hdu hét cdc ion kim loai trong dé c6
Mn(II). Khi dugc thém vao hé phdn dng LM + KIO, thi phoi ti nay c6 tdc dung
Kim hdam manh, thim chi lam ditng hdn qud trinh phan ing oxy h6a 1am mét mau
thudc th LM bdi KIO,.

Ti€n hanh c4c thi nghiém v6i néng d6 EDTA thay déi tir 1.10°° M dén 1.10°
“ M. Miu c6 chta Mn(Il) 4 pg/L, miu nén chudn bi tuong tu nhung khdng c6
Mn(II) (A, = 1.148). K&t qua khdo sdt dugc néu 3 bang 5.10:

Bang 5.10 : Su thay déi ¢ h4p thu theo nong d6 EDTA

EDTA (mol/L) Aw
0 0.770
1.10° 1.089
5.10° 1.148
1.10° 1.147
1.10% 1.150

Nhén xét :

Khi néng do EDTA dat dén 5.10° M thi d6 hap thu cla dung dich ¢6 chifa
Mn(II) gin nhu khéng thay ddi so v6i miu nén. Hién tugng nay chic chdn 1a do

suf tao phitc MnY? (Buay = 10'*%) bén viing khir hét hoat tinh xiic téc cia Mn(1I),
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vi khi d6 lugng ion Mn(II) tu do chi cdn qud nhd khong dii giy tdc dung doi véi

phdn ng dang nghién ctu nita.

Viy EDTA la tdc nhdn kim hdm manh khd n3ing xdc tdc cia Mn(II). Do d6

khi cin trdnh phdn \tng d6ng hoc x4y ra thi ta ¢6 thé dang EDTA d€ che.
5.11. KET LUAN

P4 tim dugce nhitng diéu kién t8i wu cho qui trinh x4c dinh Mn(II) bing hé

LM - KIO, trong méi trudng dém acetat :

Do tai bude séng Ay, = 618 nm.

Cm = 8.10°M, Cyio4 = 8.10"M

Thit tv phan @ng : KIO4 + dém + Mn(II) + LM

Thoi gian phan @ng : 30 phit.

Nhiét d 35°C

Pém pH = 4.0 va thé tich dém1a 2.0 mL.

Khodng nong dd Mn(II) tuy€n tinh tr 0.5 — 22.0 pg/L.

Gi6i han phat hién LOD va gidi han dinh lugng LOQ I : 0.30 pg/L va 0.50
ug/L.

Phuong trinh ddng hoc cia phdn ¢ng 1a bac nhit theo Mn(II).

Cic ion AI**, Fe**, Cu®*, Cr** gdy cén nhiéu khi xdc dinh Mn(ID) theo qui
trinh trén, cdn céc ion Zn**, Ca®*, Mg”, Na*, CI', K" gdy can nhiéu khéng
dang ké.

Trén cd s& nhitng két qud da khdo sit c6 thé thiy ring Mangan 1a tdc nhin
xtc tdc nhay va tuong d6i chon loc d&i v6i phdn Ging oxy hoa thudc thtt LM
bdi KIO, trong mdi trudng axit yéu. T ddy c6 thé xay dyng phdt trién
phuong phap phdn tich dong hoc tric quang dua trén phan Ung vira dugc

nghién ctfu dé xdc dinh ham lugng nhd mangan trong nhifng ddi tugng thich

hgp.
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CHUGONG 6 : KHAO SAT QUI TRINH XA C PINH Mn(II)
BANG HE PHAN UNG LM - KIO, CO THEM CHAT HOAT
HOA NITRILO TRIACETIC ACID (NTA)

Mot trong nhitng y&u t§ 1am tang do nhay cia phuong phap dong hoc xiic
tdc 1a vi€c slr dung cdc chat kich thich hay con goi 4 chat hoat héa (Activator).
Ban than chdt ndy khong c6 tinh xdc tdc nhung khi hién dién ciing vdi chat xdc
tdc thi lam ting van t6c phin itng.

D$ nhay cia Mn(ID) trong hé phan ¢ng LM - KIO4 (LOD = 0.30 pg/L) di
¢6 th€ xdc dinh him lugng siéu vi lugng c3 pg/L nhung dé€ cai thién dé nhay cho
hé trén thi chiing t6i si dung thém ch4't hoat héa.

Céc chat hoat héa ph hgp cho Mn(Il) 12 : 1-10 phenanthroline, [15], [25],
[31], ethylenediamine, nitrilotriacetic acid (NTA) [19], 2,2 — bipyridine[30] ...

Ly thuyét va thyc hanh trong Iinh vyc phén tich xic tdc da chi ra ring viéc
sit dung céc chat hoat héa 1a mot trong nhitng tdc dong nhiéu nhilt 1&n sy cii tién
tinh dic trung cla cdc phan @ng xtc tdc. Thanh cong trong viéc dung NTA lam
chit hoat héa trong viéc xdc dinh mangan [30] dd khuy&n khich chung t6i thi
ding chdt hoat héa ndy vdi phdn ing xic tdc mdi cho mangan theo hudng cdi
ti€n.

6.1. KHAO SAT PHO HAP THU CUA LM KHI CO CHAT HOAT HOA NTA

P& tim budc séng do thich hgp, chiing t6i ghi phd trén mdy quang phs UV -
VIS GENESYS 20 ( Thermo spectronic) clia 3 dung dich sau § méi trudng dém
pH=4.0:

- Dungdich A : KIO; + LM
- Dung dich B : KIO, + NTA + LM
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- Dungdich C: KIO, + NTA + Mn(II) 4 pg/L + LM

Dem 3 dung dich trén quét séng tir A = 500 nm dé&n A = 700 nm, tai nhiét d6

30°C, th&i gian phan ing 30 phit, thu dugc phd nhv hinh 6.1 ;

1,40

0,80 -
0.60
0,40
0,20 ‘

0,00 -

450 550

—A
A-B —8B
—¢C
650 750
A (nm)

L

B A,
—8
—cC

1,40
1,20 |
1,00
0.80
0,60

0,40

0,00 - : .
450 550 650
A (nm)

750

Hinh 5.1 : Khong c6 chit hoat héa NTA

Hinh 6.1 : C6 chat hoat héa NTA

Ti hinh 5.1 va 6.1 cho thdy & ciing thdi gian phdn @ng 1a 30 phit thi hé

phan tng cé thém NTA thi d6 hdp thu gidm hon nhiéu so vdi khi khdng ¢6 chilt

hoat h6a NTA. Diéu nay cho thdy 4nh hudng ca NTA dé€n hé phdn tng LM +

KIO, + Mn(II) 1a 1am ting van t6¢ phdn Ung.

Anh hudng nén ciia phan tng khi c6 chdt hoat héa NTA (dd hdp thu cla

dung dich B khi ¢6 chadt hoat héa NTA thi ¢é giam mdt it so vdi khi khdng ¢6

NTA) c6 1& do ham lugng vét ciia Mn(Il) ¢6 trong nhifng dung dich thude thif da

st dung. Vi NTA khong chi hoat héa cho sy xiic tdc clia Mn(II) c6 trong maiu ma

NTA c6 thé hoat héa cho ba't k¥ Iugng Mn(II) ndo sinh ra nhu mot tap chat ¢

trong thudc thit. Khi khong c6 chdt hoat héa NTA, sy xtc tdc cia Mn(II) trd nén

y&u hon va khong phat hién dugc dudng nén.
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Néu dung dich qué lodng thi dudng nén clia phin (ng hoat héa 12 mot hing
sG x4c dinh khong 4nh hudng dé€n d6 chinh xac ciia phuong phap phan tich.
6.2. KHAO SAT THUI GIAN PHAN UNG GIUA LM VA KIO, CO CHAT
HOAT HOA VA KHONG CO CHAT HOAT HOA NTA

Trong thi nghiém nay, ching t6i khio st d6 hdp thu cda thudc thir thay

ddi theo thdi gian, tai nhiét do 35'C, dém pH = 4.0, ndng dd cia LM, KIO, gitt
¢6 dinh va cdc thdng s& khac 14n lugt dudgc thay ddi nhu sau :

TN 1 : Miu khéng ¢6 Mn(II) va khéng ¢6 NTA (Ap)

TN 2 : MAu khong ¢6 Mn(II) va c6 NTA 2.10°M (Ap)

TN 3 : Miu c6 Mn(Il) 4 pg/L, khoéng c6 NTA. (A))

TN 4 : M&u ¢6 Mn(Il) 4 pg/L va ¢6 NTA 2.10°M (A;)

K&t qua khio sat duge néu trong bing 6.2 va phu luc 8 :
Bang 6.2 : Su thay d8i do hap thu theo thdi gian khi cé chat hoat héa NTA va

khong c6 NTA

Phit Ay Ap Ay A;
1 1.157 1.152 1.142 1.134
5 1.158 1.151 1.127 0.790
10 1.156 1.153 1.071 0.609
15 1.155 1.148 0.964 0.596
20 1.153 1.146 0.862 0.588
25 1.151 1.143 0.790 0.579
L 30 1.149 1.139 B 0.770 0.569
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Hinh 6.2 : Sy thay d8i d6 hap thu theo thoi gian khi c6 chat hoat héa NTA va
khong ¢6 NTA
Nhéin xét :

Tu bdng va hinh 6.2 cho thdy d&i vdi mdu nén khi c6 NTA thi do hap thu c6
thay ddi chiit it theo thdi gian so v6i miu nén khdng ¢6 NTA c6 1€ do dnh hudng
nén. Nhung khi miu c¢6 Mn(II) va ¢6 NTA thi d6 hip thu gidm manh theo thdi
gian hon hén so véi khi miu khéng c6 NTA. C6 nghia 1a do gidm hdp thu (A A)
s€ rat 16n khi c6 su hién dién clia NTA.

Diéu nay cé thé€ gidi thich 12 do sy tao thanh phifc giita cc ion mangan va
NTA lam ting hoat tinh xic tdc clia ion mangan. Mangan ¢6 s& phoi tri 1a 6, céc
phttc cia Mn(II) va Mn(III) v6i NTA la phic cé ti 1¢ 1:1 [4], nhing phic nay
chura bdo hoa s6 phdi tri. D6 1a nhiing phitc ¢6 hoat tinh xc tdc.

Tu ddy ching td1 ¢6 thé du do4n co ché clia hé phdn tng LM - KIO, -
NTA - Mn nhusau:

Mn(I).NTA + KIO, = Mn(IIl).NTA
Mn(II).NTA + LM" - LeucoLM + Mn(I).NTA
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Thé oxy héa khit cia ion mangan E:/ln["IMn" = 1,5V, khi tao phitc v4i NTA thé

oxXy khi cia ion 3 N =
mangan la EMn,,. NTAYM (NTAY =0,74V.

(LogB:\l/lln(NTA)=20’35 [19]; LOgB&nmAf 7,4 [4]). Nhu vy, su tao phitc giita ion
mangan va NTA lam gidm th€ oxy héa kht, do dé gidm ndng lugng trr do cla sy
hoat héa ddn d€n vén t6c phan ng chi thi x4y ra nhanh hon. Hay néi cdch khéc,
su tao phic giirta ion mangan va NTA 13 lam ting hoat tinh xidc tdc cla ion
mangan.

Diéu ndy ching t6 NTA 1a chat hoat héa 1am ting van tc phén ing oxy
héa LM bdi K10, ¢6 Mn(I1) lam xic téc.

TU bang 6.2 cho thdy véi miu nén ciing nhy m&u c6 chita Mn(Il) thi t 10
phiit trd di thi d6 hap thu gidm tuong d6i én dinh.

Do d6 chiing t6i chon thdi gian phan Wng 12 10 phiit va ti€n hanh khio s4t
ndng dd NTA t3i wu cho qui trinh xdc dinh Mn(Il).
6.3. KHAO SAT NONG O NTA TOI UU

Trong thi nghiém nay, ching t6i khdo sit do hap thu cla thudc thi theo

ndng d& NTA, cé4c diéu kién khic duge gilt c6 dinh, vdi thdi gian phdn tng 13 10
phit va nhiét d6 dudc giit n dinh & 35°C. Dung dich so sinh 12 nudc cit va miu
nén lam tuwong ty nhung khdng ¢6 Mn(II).

Tién hanh c4c thi nghiém véi néng d6 NTA thay d6i tir 1.10° M dén 2.10™
M . K&t qua khdo sat duge néu & bing 6.3 :

Ciéc gia tri sau 12 gid tri cha AA va A xem phu luc 11. Ag=1.155

Bang 6.3 : Suf thay ddi do gidm hap thu theo ndng dj NTA

[NTA] mol/L AA(AA=A(-A)

1.10°° 0.541

210 0.545
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4.10°® 0.549
2.10° 0.555
4.10° 0.550
2.10"* 0.535

Nhin xét :

Tit bang 6.3 cho thiy do gidm hap thu twong déi &n dinh khi néng 46 NTA

trong khodng 2.10° — 4.10° M. Khi ndng d6 NTA tir 2.10* M tr& 1&n thi 46 gidm

h&p thu gidm din. Tdc 12 miu nén sé gidm nhanh khi néng d6 NTA ting (dnh

hudng nén).

P& gidm adnh hudng nén chiing t6i chon ndng dd NTA cho qui trinh xdc dinh

Mn(ID) 12 4.10° M.
6.4. KHAO SAT NHIET PO PHAN UNG

Chiing t6i khdo sdt d6 hap thu cla thuSc thit theo nhiét dd, thdi gian phdn

dng 13 10 phit, ndng d6 NTA 4.10° M va ndng d6 Mn(1I) 4 pg/L; 10 pg/L, cic

diéu kién khdc dugc giit ¢§ dinh. Ti€n hanh c4c thi nghiém vdi nhi€t d thay déi

tir 25°C dén 55°C. K&t qua khio st dugc néu & bdng 6.4 va phu luc 9 :

Bang 6.4 : Sy thay ddi do hap thu theo nhiét dd

Nhiét @ (°C) Ao A A; AA, AA,
25 1.168 0.707 0.347 0.461 0.821
30 1.162 0.659 0.299 0.503 0.863
35 1.156 0.611 0.249 0.545 0.905
40 1.151 0.596 0.238 0.555 0.913
45 1.144 | 0.572 0.215 0.572 0.929
50 1.132 0.566 0.210 0.566 0.922
55 1.037 0.527 0.172 0.510 0.865
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V6i:  Ag:miunén
A : miu c6 chia 4 pg/L
Az :mau ¢6 chita 10 pg/L

1.00

0,80 ‘ /_Q-———‘._\‘

0,60
< |
< |
0,40 -
0,20 -
0,00 + - -
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Nhiét d¢

Hinh 6.4 : Sy thay ddi d6 gidm hap thu theo nhiét dé

Nhin xét :

Dua vao hinh 6.4 cho thdy d6 gidm hip thu (AA) tdng cham khi nhiét d6 ting
tir 35°C - 50°C va sau d6 gidm xudng khi nhiét do ting. Tir diéu nay cho thay hé
phan #¥ng nay xay ra cham khi nhiét d6 ting cao ¢6 thé 1a do mau cla thudc thiy
LM bi phidn hiy khi nhiét d6 tdng. Do d6é ching t6i chon nhiét d§ cho qui trinh
nay la 45°C.

6.5. KHAO SAT KHOANG pH VA THE TICH DUNG DICH PEM

Trong thi nghiém ndy, ching t6i khdo s4t d6 gidm hip thu (AA) cla thude
thit theo pH, tai nhiét do 45°C, thai gian 10 phut va néng d6 Mn(Il) 4 pg/L; 10
pg/L, cdc diéu kién khdc duge c dinh.

Céc gid tri pH khdo sét diéu chinh tir 3.0 — 5.5 bing dung dich dém acetat.

K&t qua khdo sét dugc néu ¢ bing 6.5.1 va bi€u thi trén hinh 6.5.1 : (phy lyc 10)
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Bang 6.5.1 : Sy thay d6i d h&p thu theo pH
pH Ao A, Az AA[ AA,
3.0 1.162 0.682 0.304 0.480 0.858
3.5 1.150 0.587 0.231 0.563 0.919
38 1.146 0.579 0220 0.567 0.926
4.0 1.142 0.571 0.213 0.571 0.929
4.2 1.138 0.570 0.211 0.568 0.927
4.5 1.115 0.566 0.205 0.549 0.910
5.0 1.100 0.579 0218 0.521 0.882
5.5 1.094 0.585 0.227 0.509 0.867

——A

100 , =8|

0.90 - M ‘

0.80 -

0.70 |

0.60 4

< 050 /——%
< 40

0.30

0.20

9.10 -

000+ - : ' '

256 30 35 40 45 50 55 60
pH ]
Hinh 6.5.1 : Su thay d8i d) giam hép thu theo pH
(A H AA] 5 B: AAZ)
Nhan xét :

T bang va hinh 6.5.1. cho thdy, d8i v6i miu nén thi do hap thu thay déi

nhiéu khi pH ting. Piéu nay cho ta thdy ring thudc thit LM khdng bén & moi

truong kiém va s& mat mau nhanh khi ta ting pH.
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Trong khodng pH tit 3.5 — 4.5 thi d6 gidm hap tuong ddi &n dinh. Trén co sd
d6 chiing t6i chon gié tri pH = 4.0 d€ nghién ciu ti€p theo.

Ching t6i khdo sat ti€p thé tich dém pH = 4.0 cho vao binh phdn dng, ndng
dd Mn(II) 4 pg/L va cédc diéu kién khdc dugc gilt cd dinh. K&t qud khdo sat dudc
néu 3 bang 6.5.2 va biéu thi trén hinh 6.5.2 : (phu luc 12)

Bang 6.5.2 : Sy thay d6i do hap thu theo thé tich dém

V (dém) mL Ay A
1.0 1.148 0.584
1.5 1.143 0.576
2.0 1.141 0.571
3.0 1.142 0.571
4.0 1.141 0.571
6.0 1.143 0.570
8.0 1.140 0.568
10.0 1.133 0.560
| —s—A0
1.40 - o
1.20
1.00 4
0.80 1
<
0.60 - 0-0-0——0—0 o o 5
0.40
0.20 |
00 e 6o 80 100 120
vV dém (mL)

Hinh 6.5.2 : Su thay déi dd hédp thu theo thé tich dém
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Nhén xét :

Tir bdng 6.5.2 cho thdy, dGi véi miu nén ciing nhu mau ¢6 chita ham lugng
Mn(II) 4 pg/L thi do hap thu tuong d6i 8n dinh trong khodng thé tich dém tir 1.5
- 8.0 mL. Bi€u ndy cho thdy 4nh hudng ciia thé tich dém rdt it d€n vén tdc phan
ting. Do d6 ching t6i chon thé tich dém pH = 4.0 cho qui trinh x4c dinh Mn(I]) la
20mL .

6.6. KHOANG NONG PO TUYEN TINH CUA PHUGNG PHAP

Thuc hién theo ding qui trinh di khdo s4t & trén, thay déi ndng do Mn(Il)
tir thap d€n cao va thdi gian phan ng la 10 phit. K&t qua khdo st duge néu &
bang 6.6. C4c gi4 tri sau chi 1a gid tri trung binh cda 3 1an do, Ay = 1.141, phu luc
13.

Bang 6.6 : S thay ddi d§ hap thu theo nong do Mn(II)

Cwvnany (ng/L) A Log(A¢A)
0.2 1.118 0.009
0.4 1.095 0.018
0.5 1.086 0.021
1.0 1.010 0.053
f 2.0 0.764 0.174
4.0 0.571 0.301
8.0 0.290 0.595
16.0 0.070 1.212
20.0 " 0.038 1.478
22.0 0.027 1.626
24.0 0.019 1.779
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Hinh 6.6 : Khodng nong d¢ tuyé&n tinh tuin theo dinh luin Lambert — Beer
Nhén xét :

TU hinh 6.6 cho thdy khodng ndng d6 Mn(II) tuy&n tinh tudn theo dinh luat
Lambert — Beer tit 0.2 — 26.0 ug/L v6i hé s6 tuong quan R* = 0.999.

Vay, so v6i hé phdn @ng khong c6 chdt hoat héa NTA thi khodng ndng d6
tuy€n tinh cia Mn(II) rong hon, hé s& géc 16n hon (d6 nhay cao hon) va hé s
tuwong quan 16n hon va thdi gian phan tng chi 10 phuit.

6.7. GIGI HAN PHAT HIEN (LOD)VA GIGI HAN PINH LUGNG (LOQ)
Mn(II)

Pé xdc dinh ndéng d9 Mn(II) t5i thi€u ¢ thé phdt hién va dinh lugng dugc
bing phuong phap nay. Chiing téi ti€n hanh thi nghiém do d6 hdp thu cia 31
dung dich nén theo diéu kién t6i wu cla qui trinh da khdo sit & trén, mdi dung
dich nén ghi gi4 tri A 1dp lai 3 lan, tif d6 tinh ra d§ 1€ch chudn c. Gi6i han ph4t

hién dugc tinh biing 30 va gi6i han dinh ltgng dugc tinh 10c. Két qud dudc néu

trong bang 6.7 :
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Bang 6.7 : P hap thu cha 31 dung dich nén

ST | A(mén) | Log(Amx/As) ST | A(nén) |Log(Ana/A)
1 1.140 0.003415 17 1139 | 0.003796
2 1.142 0.002654 18 1.141 | 0.003034
3 1.138 0.004178 19 1.142 | 0.002654
4 1.143 0.002274 20 1.142 | 0.002654
5 1.139 0.003796 21 1.140 | 0.003415
6 1.141 0.003034 2 1.149 0
7 1.141 0.003034 23 1.143 | 0.002274
8 1.143 0.002274 24 1.142 | 0.002654
9 1.142 0.002654 25 1.141 | 0.003034
10 | 1.144 0.001894 26 1.142 | 0002654
11 1.137 0.00456 27 1.139 | 0.003796
12 | 1.143 0.002274 28 1.141 | 0.003034
13 1.138 0.004178 29 1142 | 0.002654
14 | 1.141 0.003034 30 1.140 | 0.003415
15 1.142 0.002654 3] 1.139 | 0.003793
16 | 1.140 0.003415

Dua vao két qua do duge & bang 6.7, tim gi4 tri A 16n nha't (A,,y), sau d6 ta

tinh ti€p yi = 10g(Ama/A) va y . Tt d6 tinh duge o, LOD va LOQ.
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. _glog(A )

= ——1" =0.00317889

n-
VGin=31:56 lan thi nghiém

P9 léch chuin o dugc tinh theo céng thic sau :

=0.000751778

Yiop=y + 36 =0.005434229

w | <

Yioo=y + 100 =0.010696676
Dua vao phuong trinh hdi qui tuyén tinh & thai gian phan ng 14 10 phit :
Log(Ay/A;) = 0.0734xC + 0.0006
Suy ra : Cop = 0.066 pg/L
CLoq=0.138 pg/L
Vay gi6i han phat hién va gidi han dinh lugng cla qui trinh nay @ng véi

ndng do Mn(II) 12 0.066 pg/L va 0.138 pg/L.
6.8. KHAO SAT ANH HUGNG VA LOAI TRU CAC ION CAN NHIEU

D&i v6i phdn ttng dong hoc xic tdc thi doi khi ion la ciing c6 thé ] ion xic
tdc cho phan ng, lam gidm mau cda thudc thit hodc tham gia phdn Ung vdi chat
xic tac 1am thay d6i tinh cha't cla xiic tdc.

Nhitng ion thudng tén tai chung véi Mn(Il) trong cdc miu ndm linh chi,
Atiso, nudc sinh hoat va nudc ngdm nhur Fe*, AI**, Ca®*, Mg, Cu™, Zn¥, Cr**,
Na*, CI', K*..[29]. Ta ph&i ti€n hanh khdo sdt nhifng ion ndy d€ dénh gid khi
ning gdy nhiéu cla ching va c6 thé s& dé ra bién phdp loai triY thich hgp.

a) Kh3o sat ti 1& néng d gay cin nhiéu
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Qui trinh thyc hién nhu trén, thém vao mdi binh dinh mic lugng ion giy
cdn nhi€u v6i ndng d6 ting din dén khi thdy c6 su thay ddi d6 hap thu ddng ké
so v6i d6 hip thu clia dung dich ¢6 chita Mn(II) 4pg/L chuin ma khong c6 mat
c4c ion ¢dn nhiéu nay.

Céc thi nghiém dugc thyc hién & nhiét dd 45°C va thai gian 10 phit.

K&t qua dugc néu trong bang 6.8.1 :

Bang 6.8.1 : Khio st ti 1& ion gay can nhiéu

Tilé Ti lé
Ion 5 ) Jon ) . 2
(ion can nhiéu : Mn**) (ion can nhiéu : Mn™" )

Fe* 25:1 Ca® 2000 : 1

Al>* 3.0:1 Mg™ 1500 : 1

Cu®* 25: 1 Na* 10000 :1

crt 30: 1 Cr 10000 :1

Zn*t 1500 : 1 K* 10000 :1 |

Nhén xét :

Tir bang 6.8.1 so v&i bang 5.9.3. thi ti 1& gay cin nhidu cla c4c ion A,
Fe>* Cu®*, Cr’* cao hon nhiéu. Diéu nay cho thdy qui trinh xdc dinh Mn(Il) khi
6 thém chat hoat héa thi khd ndng gy anh hudng cia cdc ion trén di gidm

A A ~ ” Ll . 2+
déng ké, c6 thé 1a do cdc ion nay mot phdn di tao phic véi NTA. C4c ion Zn™,
Ca?*, Mg?*, Na*, CI', K* gdy 4nh hudng khong déng ké.

b) Bién phép loai trif nhiéu

Trong miu ndm linh chi, atiso, nha dam va nuéc sinh hoat thl 2 ion AP va

Fe hién dién & ndng do tuong ddi 16n con d6i voi Cu®* va Cr’* thi ndng do thap

hon nhidu so véi Mn(ID) (phu luc 17), do d6 kh6ng gy anh hudng khi xdc dinh
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Mn(II) ¢6 trong miu nén chiing t6i chi khdo s4t bién phap loai trir 2 ion Al va
Fe*.

Dung F* d€ tao phic 3 dang AlF¢> va FeFg, phitc nay rat bén va khéng c6
mau.

Tru6e hét ta phdi khdo sit lai xem mitc o &dnh hudng cla F 1én phan dng
dong hoc nay biing cdch thay ddi lugng F cho vao miu cé chita Mn(Il) 4 pg/L
va thu dugc k€t qua néu trong bdng 6.8.2 va phu luc 14 :

Bang 6.8.2 : Khio sat ndng 46 giy anh huéng cha ion F-

Nong do F~ (mg/L) A
0 0.571
2 0.571
4 0.573
6 0.570
8 0.572
10 0.574
20 0.573
30 0.567
40 0.560

Nhin xét :

Bang 6.8.2 cho thdy F gy inh hudng trong hé phan dng nay tir 30 mg/L trd
di. do d6 ta c6 thé cho thém du F d€ ddm béo che hét lwgng ion cdn nhiéu ¢6
trong mAu nhung khong dudc qué 30 mg/L.

Chiing t6i tién hanh khdo sdt lugng F cin diing dé che Fe™* va Al** khi ham

Jugng Mn(ID) 12 4 pg/L. Cac diéu kién thuc nghiém gidng nhu trén,
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TN 1 : M3u nén (Ay)

TN 2 : Mau ¢6 Mn(Il) 4 pg/L (A)

TN 3 : Miu c6 AP’ 12 pg/L va ¢6 Mn(Il) 4 pg/L (A))

TN 4 : Miu ¢6 Fe®* 10 pg/L va Mn(Il) 4 pg/L (A,)

Céc gid tri sau chi 1 gi4 tri trung binh cda 3 1an do, Ag = 1.141 ; A = 0.571.
K&t qué khdo st duge néu trong bing 6.8.3 va phu luc 15 :

Bang 6.8.3 : Khio sit ndng d¢ F diung d& che AP** va Fe*

[F] mg/L Ay A,
0 0.585 0.604
1 0.580 0.598
2 0.574 0.580
3 0.570 0.571
4 0.571 0.572
5 0.572 0.570
10 0.570 0.573

Nhan xét :

Tir bang 6.8.3 ta thdy vdi [F] = 3 mg/L thi c6 thé che dugc hét A" 12 pg/L
hoic Fe** 10 pg/L, tuong dng v6i ti 16 ([AI’*] hoic [Fe**]) : [F]=1:300.

6.9. KET LUAN

Viéc nghién cttu dugc md té § trén gidp chiing t6i c6 thé chon lya diéu kién
t6i vu cho viéc xdc dinh Mn(1I) bing hé phén dng LM - KIO, — NTA, mién 1a
phén ting xic tic c6 do nhay cao va dudng nén thdp. Nhitng di€u kign d6 la :

- Po tai bubc s6ng Amax = 618 nm.
Coy = 8.10° M, Crios = 8.10° M, Cura = 4.10°M.

_  Thoi gian phan ing : 10 phiit.

_ Nhiét 6 phan tng 45°C

A & LN

Thuc nghié¢m
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~ Dbém acetat pH = 4.0, thé tich d&m 2.0 mL
- Khoédng ndng do Mn(II) tuyén tinh tir 0.2 — 26.0 pg/L.
- Gi6i han phat hién LOD va gigi han dinh lugng LOQ 1a 0.066 pg/L va
0.138 pg/L.
6.10. SO SANH VA DANH GIA HAI QUI TRINH XAC PINH
Qua hai qui trinh d4 khio sét & trén cho thdy cdc diéu kién x4c dinh hau
nhu it thay d6i nhung qui trinh khi ¢6 ch&t hoat héa NTA thi ¢6 uu di€m hon
nhi€u so v6i qui trinh khi khoéng ¢ chat hoat héa NTA nhu :
- Vantdc phdn @ng :
Vin t6c phdn tng cia hé KIO, + Mn(II) + LM (1) khi ndng dé Mn(1l) 4.0
pg/L va thdi gian 30 phiit :

AA, _ (1.150-0.768)
At 30

Vin t&c phdn @ng cia hé KIO, + Mn(Il) + NTA + LM (2) khi ndng dd

Vv, = =0.01273

Mn(II) 4.0 pg/L va thdi gian 10 phiit :

AA, _ (1.141-0.571)
At 10

Vv, = =0.057

Vay vén tdc phdn ng cla hé (2) 16n gdp 4.48 14n van 3¢ phédn ng cla hé
(1). Do d6 néu chon hé phan ¥ng ¢6 chat hoat h6a NTA thi s& rit ngén dudc thdi
gian phén tich.
~ Phuong trinh hdi qui clia hé (2) c6 hé s6 gbc 16n hon (46 nhay cao hdn),
gii han dinh lugng thap hon (0,138 pg/L) so vdi hé (1).
— Kha ning gdy 4nh hudng cia cdc ion can nhiéu dd gidm ddng ké khi ¢6
chat hoat héa NTA.
So sdnh véi cdc phuong phap triéc day cho thdy NTA 12 mét chdt hoat héa
<6 hiéu luc. NTA da lam dnh huGng dén hai y&u t6 ¢6 tAim quan trong 16n 1a mifc

giGi han phdt hi¢n thap va 1am ting dd chon loc.
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Su oxi héa xic tac ciia LM bdi KIO,4 vdi Mn(11) lam xdc tac duge khao sét
duéi syt hoat hda cia NTA. Chat hoat héa nay tham gia vao su hinh thanh phic
vGi chdt xdc tdc din dén 1am gidm ning lugng hoat héa clia phan dng. Theo co
ch€ nidy, NTA lam gidm mifc giGi han ph4t hién ciia phan &ng vi lam ting do
chon loc.

Do d6 chiing téi chon qui trinh ¢6 s& dung chat hoat h6a NTA cho viéc xdc
dinh Mn(II) trong miu ndm linh chi, atiso, trd, nha dam, nudc sinh hoat, nudc

ngam...
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CHUONG 7 : XAC PINH HAM LUGNG MANGAN TRONG
MOT SO MAU

D& 4p dung qui trinh phan tich da khdo s4t & trén, chiing t6i ti€n hanh thi
nghiém xdc dinh Mn(II) trén mdt s& loai miu that 13 nudc ndu ndm linh chi va
atiso, nha dam, nu§c sinh hoat, nudc ngadm.

7.1. GIGI THIEU SO LUGC VE NAM LINH CHI VA ATISO [7]

Nam linh chi 14 mét loai n&m g8, khi khé rdt cing, tai ndm c6 dang than doi
cling ¢6 khi dang quat d&n trdon. Buge st dung nhuw mét loai duge li€u quy 1§
Trung Qudc hon 2000 nim nay. Tdc dung dugc Iy cia nidm linh chi nhu 14 an
than, trj suy nhudc thin kinh, ha huyét 4p, chdng so ciing dong mach, gidi doc
gan, bdo vé gan, chdng viém nhiém ...

Ngoai ra trong ndm linh chi con ¢6 mét s6 nguyén t6 vi lugng nhu : Al, Ca,
Fe, Mn, Na, Zn, K, Cu, Sr ... tham gia vao qua trinh sinh héa trao ddi chat trong
co thé. C4c enzym néu thi€u nhiing nguyén t6 nay sé& ngirng hoat dong hay hoat
dong kém di rdt nhiéu. Cdc nguyén (& nay nim trong cdc chdt hitu cd, rdt d€ hap
thu déi v6i co thé con ngudi.

Atisd 1a mot dang ho ciic, nguSn gdc & vung Dia Trung Hai did dudc ngudi
C8 Hy Lap va C8 La Ma trdng dé 14y hoa lam rau 4n. Ngay nay Atisé dugc
réng phé bién nhiéu nude trén the gidi. G Viét Nam, Atisd dudc trong nhicu &
Pa Lat, khong nhitng chi ding 14 va hoa d& in ma con diing 1am thudc, Hoat
chit chinh ciia Atisd 1a Cynarine. Ngoai ra cdn ¢6 inulin, inulinaza, tamin, cdc
mudi hitu cd cia cdc kim loai K, Ca, Mg, Na va mot s& nguyén & vi lugng nhu

Mn, Cr, Cu, Zn, Sc, Th, Fe ...
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Atis6 ¢6 tdc dung ha cholesterol va uré trong méu, tao mat, ting ti€t mat,
1gi tiéu, thudng dugc lam thudc théng mat, théng tiéu tién, chita cic ching bénh
v€ gan, than...

7.2. XU LY MAU

Nam linh chi va Atis6 duge mua tai nha thuSc tw nhén trén dudng Hai
Thugng Lang Ong.

Vi ngudi ta thudng ndu ndm linh chi va atisé d€ udng nén & day ching toi
khdo sdt ham lugng Mn(II) c6 trong nuéc niu nam linh chi va atisd, do dé toi
chon phuong phdp x& Iy miu 1a ly trich bing phuong phép nau.

MB&i lan cdn chinh xdc khodng 1g miu, miu da dugc xay nhd, lam déng
nhat va dugc ly trich nhu sau :

N&m linh chi hodc Atisé dudc ngdm trong SOmL nu6c cit trong S phit, sau
dé dun sbi khodng 15 phiit, 18y dich trich ra thay nuéc méi. Lip lai 3 14n. Toan
bd nudc trich ra cho vao becher 250 mL, sau d6 loc d€ loai bd va dinh mitc dén
100 mL. Né&u dung dich qua loc nhiéu hon 100 mL thi ta phéi ¢6 bét nude.

Dung dich ly trich dugc c6 mau vang dén ndu nhung vi mau nay hép thu
khong ddng k€ (phu luc 19, 20) § tai budc séng cdn do A = 618 nm. Do d6, chiing
t6i khong loai mau clia dich trich mau ndm linh chi va atiso.

7.3. XAC DPINH HAM LUGNG Mn(Il) CO TRONG MAU THAO DUGC NHU
NAM LINH, ATISO, NHA PAM

Miu sau khi dudc trich ra cho thém vdo mot lugng xéc dinh néng do chat
chu&n Mn®*. Ti€n hanh xéc dinh song song trén 2 thi nghi¢m :

Thi nghiém 1 : Mau thdo dudc (Cr).

Thf nghiém 2 : MAu thdo dugc + dung dich chufn Mn(Il) (Caser)

Hiéu suat thu héi dugc tinh theo cong thitc 7.3.1 :
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%H:wxloo

ch

(7.3.1)

Trong dé6 :

Cmscn - DONg dd cla toan bé miu c6 thém chdt chuin (dugc tinh tir phudng
trinh héi qui).

Cr : ndng d0 cia riéng miu (dudc tinh tir phudng trinh héi qui).

C. : ndng d6 chi't chudn dugc thém vao.

Toan bd ndng do trén la ndng dé dugc tinh trong binh dinh mdc 50 mL.

Theo k€t qua phan tich him lugng Mn™, Fe®* va AI** hoa tan c6 trong 100
mL dung dich dudgc trich tit 1g madu ndm linh chi va atiso (phu luc 21) thi ti 1 cla
[AP’'] : [Mn®'] va [Fe*'] : [Mn*] so v6i t§ I& ndng do bit ddu gy nhidu di khdo
sdt & bang 6.10.1 thi thdp hon nhiéu do dé ching t6i khéng diing F dé che Fe®*
va AI** khi ti€n hanh xdc dinh Mn™*.

» Cdch thuc hién :

Cin khoang 1g miu ndm linh chi v6i d6 chinh xdc + 0.1mg, ti€n hanh ly
trich nhu muc 7.2 va dem di xdc dinh theo qui trinh clia hé phan wng : LM +
KIO, + NTA. V§i thé tich mdu 5.00 mL. Thuc hién miu tring gidng nhu mau
nhung khéng c6 LM, miu nén khéng c6 chita Mn (II) va miu, dung dich so sdnh
1 nudc c4t hai lan.

» Két qud khdo sdt :

Tir gid tri d6 h4p thu A cia dung dich miu va dung dich (miu + chudn) ta
duva vao phuong trinh héi qui : LogAy/A = 0.0734xC + 0.0006 va mau nén A, =
1.142, mau tring Ao miv, Cen = 2U8/L, Amiu = Ago — Aomay , ta €6 thé tinh dugc
C,, . K&t qua dugc néu trong bing 7.4 :

Cm+ch b

Ham lugng Mn(ID) ty do c6 trong mdu nam linh chi, atiso va nha dam dugc

tinh theo cong thic :
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Cx x \/bmSO>< melOO

Mun(ID(ug/g) =
#ele) 1000 x V_x a

(7.3.2)

Trong d6 :

Cx : Nong d6 Mn(I) suy tir phucng trinh héi qui (ug/L)
Vimso : Thé tich binh dinh mtc khi 1én mau (mL)

Vim 100 : Thé tich binh dinh mitc chifa miu (mL)

V.  :Thé tich miu dem xdc dinh (mL)

a : Khéi lwong mau (g)

Béang 7.3.1 : P hdp thu cia dung dich miu thio dudc

Miu Ag miu Ado Amiu | Amdu+chudn
N4am Linh Chi 0.006 0.313 0.307 0.222
Bong Atiso kho 0.007 0.601 0.594 0.428
Atiso tii loc 0.009 0.887 0.878 0.637
Bong Atiso tudi 0.005 0.815 0.810 0.583
Com nha dam 0.000 0.928 0.928 0.666

Bang 7.3.2 : Ham lugng Mn(Il) trong miu thio duge va hiéu suit thu hdi

Cmﬁu Cmﬁu + chufin Cchuﬁn Mn(II) Hiéll suﬁ’t

(ng/L) | (ug/L) | (pg/l) (ug/g)

Mau .
thu hoi( %)

N4&m Linh Chi 7.76 9.68 2 7.76 +0.62 | 96.00 +£0.88

Bong Atiso khé 3.86 5.79 2 3.86 £0.65 | 96.50 £0.90

Atiso tii loc 1.55 3.44 2 1.55+0.31 | 9450+£0.72

Bong Atiso tuoi 2.02 3.97 2 2.02+066 | 97.51 £0.92
2

1.22+£0.67 | 98.00+0.93

Com nha dam 1.22 3,18
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Nhén xét :

Tir k&€t qud phén tich & bang 7.3.2 cho thdy ham lugng Mn(ll) trong miu
ndm linh chi cao hon nhiéu so v6i miu atiso va nha dam. B&i v6i miu atiso thi
ham lugng Mn(Il) trong bdng atiso khd nhi€u hon so vdi bong atiso tudi va atiso
dang tdi loc.

D¢ so sanh vdi mét phuong phép khac ciing tuong d6i nhay va chon loc nhu
quang phd phat xa nguyén ti ngudn plasma ghép ndi cdm wung (ICP - AES).
Chiing t6i ti€n hanh x& 1y miu tuong ty nhi phin x4c dinh bing phuong phép
dong hoc xic tdc trén hai miu nadm linh chi, atisé va do phé phét xa nguyén ti.
K&t qué x4c dinh dugc néu trong bang 7.3.3 :

Bang 7.3.3 : K&t qué xac dinh ham lugng Mangan trong miu ndm linh chi va
atisd biing phuong phap dong hec xic tdc va phuong phap phat xa nguyén 114

ngudn plasma ghép ndi cdm iing (ICP - AES)

Miu Pong hoc xic tac (ug/g) | ICP - AES
Nam linh chi 7.76 £0.62 7.90 £ 0.06
Atisé 3.86 £ 0.65 4.00£0.03

Nhan xét :

Tir k€t qué & bang 7.3.3 cho thdy cdc ké&t qua do bing phwong phdp dong
hoc xtic tdc déu thip hon k&t qua do bling phuong phap phdt xa nguyén t ngudn
plasma ghép ndi cam ung (ICP - AES). Diéu nay c¢6 1& do mot s6 ion kim loai
khéc c6 trong miu d4 Kim hdm mot phdn tdc dung xic tic cia Mangan. Tuy
nhién v6i k&t qud ham lugng mangan nhu trén cda phudng phdp dong hoc xic

tc so vdi phuong phap ICP - AES thi c6 thé chdp nhén dugc.
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7.4. XAC PINH HAM LUGNG Mn(II) CO TRONG MAU NUGC SINH HOAT

VA NUGC NGAM

Céch 1dy miu nudc : Bom bd phin nudc tlr gi€ng hodc tit voi nuéc may

trong 2 phiit ddu tién, 14y mau cho vao can nhya PE thém chit bdo quan ImL

CH,;COOH 99%.

Vi miu nudc tyf nhién chita nhiéu matrix phitc tap. Do vay, dé k&t qua thu

dugce c6 d6 ding va dd chinh xdc cao toi sit dung phudng phdp thém chudn dé

x4c dinh ham lugng Mn(II) ty do ¢6 trong miu nudc.

Ham lugng Mn(1Il) tr do ¢6 trong mau nudc dugc tinh theo cng thic :

Mn(ID(ug/L) = C_ x %’-

X

(7.4)

K&t qua dugc néu trong bang 7.4.1 va 7.4.2, Ag = 1.142, phu luc 16 :

Bang 7.4.1 : Do hap thu cda dung dich mau nude

Anju + chufn

- Vm%u VNaF
Mau Amﬁu
(mL) | 100 mg/L (mL)

NSH 10 0 1.067
NNTB 5 5 0.568
NNGV 5 10 0.073
NNXL 5 2 0.960

0.757
0.396
0.051
0.680

Ky hiéu mau nhu sau :

NSH : Nudc sinh hoat (1dy & quan Tan Binh)

NNTB : Nudéc ngdm chua x{t 1y (18y & quan Tén Binh)
NNGV : Nudc ngdm chua xit 1 (1dy & quan GOVAD)
NNXL : Nudc ngdm di qua xit Iy (14y & quin GOV4p)

<A
e » 1 12 AL LWL iSan
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Bing 7.4.2 : Ham lugng Mn(II) trong mAu nu@e va hiéu suat thu hdi

x Cmﬁu Cmﬁu + chufin Cchuﬁ’n Mn(II) Hiéu suft
Mau
MgL) | (ugL) |ugl)| (ugL) | thuhdi(%)
NSH 0.39 2.42 2 1.95 £ 0.68 101.50 £0.95
NNTB 4.12 6.26 2 4120 x0.64 107.00 +0.90
NNGV 16.26 18.43 2 162.60 +0.64 | 108.50 £0.92
NNXL 1.02 3.06 2 10.20 = 0.67 102.00 £ 0.94
Nhéin xét :

TU k&t qua phin tich & bing 7.4 va bang TCVN 5944 — 1995, TCVN 5942 —
1995 (phu luc 22, 23) cho thdy mau nudc sinh hoat vi nudc ngam duge 14y & mot
dia di€m quan T4n Binh c6 ham lugng Mn(II) nim trong gidi han cho phép.

M4iu nudc ngdm 14y & mot dia di€ém quan GO VAp thi ham lugng Mn(II) cao
hon nhiéu c6 1& do dia chit & viing nay ton tai mét s6 quing ¢ chia mangan.

Nhung miu nuéc ngdm di qua x{ Iy thi ndng d6 Mn(Il) da gidm ddng k€.

Trang 74
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Ludn vin Thac st Héa Hoc Két ludn va kién nghj

O/
0.0

KET LUAN VA KIEN NGHI
KET LUAN

Qua qud trinh nghién cfu qui trinh xdc dinh Mangan bing phuong phdp

ddng hoc xic tdc, ching toi nit ra nhitng k€t luan sau :

1.

thyc pham, nuée .

P3 tim dugc nhitng di€u kién t3i wu cho qui trinh xdc dinh Mangan bing
phuong phdp ddng hoc xtc tdc do dd hap thu trén hai hé phan tng

- Hé phan tng : LM + KIO,

- Hé& phdn ¢ng : LM + KIO, + NTA
P4 khdo s4t dnh hudng cia chdt hoat héa NTA 1én hé phan ¥ng LM +
KIO,, k&t qué cho thdy NTA khong nhitng 1am ting khd niing xic tdc cla
Mn(II) ma con lam tdng d6 chon loc.
Khéo sit anh hudng cla cdc ion kim loai. K&t qué cho thdy phan 16n cic
ion kim loai v6i lugng nhé tuong duong Mn(Il) khong ¢6 dnh hudng déng
k€ t4i van tdc phan @ng. Con céc ion kim loai A" va Fe** v6i ham lugng
16n ¢ lam gidm van tdc phan ing. Ching t6i dd han ché dugce anh hudng
céc ion trén ddi véi phuong phdp nghi€n citu.
D3 d& xudt qui trinh phéan tich Mn(II) cho mdt s6 d6i tugng. Theo phudng
phédp nay thi gidi han dinh lugng la 0.138 pg/L. Trén cd s§ d6 ching t6i da
x4c dinh Mn(II) trong mot <& mau ndm linh chi, atiso, nha dam , nuéc sinh
hoat, nudc ngam.
KIEN NGHI
Mot s§ dé xudt cho hu6ng nghién cifu ti€p theo :
Nghién cifu cd ché xuc tdc cta Mn(Il) trén mot s6 hé phén ng da néu,
Xay dung qui trinh xi Iy mau d€ xdc dinh Mn(ID) trong cdc miu thio dudc,

_ Céc loai miu nay chifa ham lugng ch4t gdy dnh hudng cao va

phifc tap.
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Ludn vin Thac st Héa Hoc Phy luc

Phu Iyc 1 : Pdnh gid khodng bat §n ciia két qua phan tich

Theo qui dinh ciia t6 chitc ISO 1993, viéc d4nh gi4 sai s6 ciia két qua phéan
tich cin cit vao “khodng bit &n”. P&i v6i mbi k&t qua phén tich, ngudi ta dic
trung biing 3 théng s& sau :

- Gi4 tri trung binh : %;; y
- Khoéng bat 8n md rong : U(X;) , U(Y)
- SO bac ty do v hodc s6 bic ty do hidu dung vy
a. Cach tinh u(X;) va v(Y)) :
Theo phép do lip lai (phan b& Student) :
u(X;), = F% Vesr = n-1
Theo (X;) (phan b& Gauss) :

X)) B
\/; (5

Theo dung sai ciia hiang sin xust dung cu do ludng, ta chdp nhén “phin bd

u(X;), =

chit nhat”
o
u(X;), = 75‘ Veff = ©
b. Céch tinh phin bd chu#n u(Y), khoang bt n mé réng U(Y) va so bae ty
do hiéu dung ve(Y) :
, - X *x
Tinh : y .
L4p cong thite tinh hé s6 nhay C; clia ting mesurand Y.
oY
c,=—
" ox,
(18y dao ham riéng phén ciia Y theo ting bi€n X;)

Tinh khodng bat &n chuan u(Y):

r1..5ah Thi Minh Hibn
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4

u¥)=u, =, /Z‘(C,.ui)2 ; Vyg = Z (Mcyu )

V.

¢. Céch tinh U(Y) va bi€u dién ké't qua cudi ciing :
Theo “ISO GUIDE” 1993 qui dinh khodng bit §n md rong U(Y) dugc tinh
v6i P > 0.95 . Bi€u dién k€t qui cudi cling measurand Y nhu sau :
Y =y = UY)
d. Cach tinh u(x’) va U(x") trong phuong phap d thi chuin :
S& dung phép gii tich hdi quy tuyén tinh, tim ra phudng trinh hdi qui :
y_' —a+bx
Trong d6 :
X" : ndng d6 can phai xdc dinh trong miu, trung binh céia m 14n do 13p lai.
?  tin hiéu phén tich do dugc, trung binh cia m ]an do l3p lai.
Khi | r| 2 0.99, db thi dugc coi 1a tat

Tinh khodng b4t 8n chudn u( x)

u(F)'—'Sy 1 1 N(?__y)z

AN RN O x]

f=N-2

Trong d6 :

a, b : hé s6 cia phuong trinh hdi qui
N : 5§ diém trén @b thi chuin

m : s6 1an do va lap lai

S, : d6 léch chugn du

2

residue N -

U(X) =toos;f=N-2% u(x—)

Bi€u dién kétqua : 4, = x+U®X)
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Phu luc

Phu luc 2 : Sy thay ddi dd hap thu theo ndng d$ thudc thi LM

Cim (mol/L) Ag imb A Ay
4.10°¢ 0.579 | 0.578 | 0.580 | 0.579 | 0.122 | 0.123 | 0.123 | 0.123
6.10° 0.866 | 0.867 | 0.864 | 0.866 | 0.474 | 0.474 | 0.474 | 0.474
8.10°° 1.152 | 1.155 | 1.156 | 1.154 | 0.799 | 0.801 | 0.800 | 0.800
10.10° 1.441 | 1.439 | 1439 | 1440 | 1.111 | 1.115 | 1.114 | 1.113

Phu luc 3 : Sy thay d5i d6 hap thu theo ndng @9 thudc thi KIO,

Ckios (mol/L) Ay Aoty A Aw
2.10" 1.293 | 1.298 | 1.295 | 1.295 | 1.092 | 1.090 | 1.091 | 1.091
4.10™* 1.211 | 1.212 | 1.208 | 1.210 | 0.944 | 0.944 | 0.941 | 0.943
8.10" 1.152 | 1.155 | 1.156 | 1.154 | 0.799 | 0.801 | 0.804 | 0.802
16.10™ 1.066 | 1.067 | 1.068 | 1.067 | 0.601 | 0.605 | 0.604 | 0.603

L34
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Lug@n véan Thac st Héa Hoc Phu luc

Phu luc 4 : Sy thay d@8i dd hap thu theo thdi gian (hé phan @ng LM + KI0,)

]
Thdi gian

(phiit) Ao Ao A A A, Azn
1 1158 | 1.159 | 1.163 | 1.160 | 1.153 | 1.156 | 1.153 | 1.154 | 1.155 | 1.148 | 1.147 1150 |
5 1.150 | 1.154 | 1.159 | 1.161 | 1.137 | 1.131 | 1.134 | 1.134 | 1.110 | L.111 | 1.112 1.11ﬂ
10 1157 | 1.160 | 1.157 | 1.158 | 1.114 | 1.121 | 1.122 | 1.119 | 1.062 | 1.055 | 1.060 | 1.059
15 1.157 | 1.160 | 1.160 | 1.159 | 1.014 | 1.013 1.0ﬂ 1.014 %25 0.824 | 0.829 | 0.826
20 1.156 | 1.156 | 1.159 | 1.157 | 0.907 | 0.908 0.90;).908 0.551 | 0.551 | 0.551 | 0551 |
25 1.155 | 1.155 | 1.155 | 1.155 | 0.830 | 0.831 | 0.832 | 0.831 0.44@ 0.444 | 0.439 0.44ﬂ
30 1.156 | 1.152 | 1.154 | 1.154 | 0.804 | 0.802 | 0.800 | 0.802 | 0.385 | 0.381 | 0.386 0.384j
35 1.153 | 1.152 | 1.151 | 1.152 | 0.800 | 0.798 | 0.805 0.801f0.373 0380 | 0.378 | 0.377
40 1.148 | 1150 | 1.155 | 1.151 | 0707 | 0.706 | 0.801 | 0.798 | 0.379 | 0372 | 0.374 | 0.375 |
s 1.146 | 1.150 | 1151 | 1.149 | 0.794 | 0.799 | 0.795 | 0.796 0.376 | 0.370 | 0.370 0.373J
L 50 1.144 | 1.143 | 1148 | 1.145 | 0.790 0.72) 0.791 | 0.792 | 0370 | 0.366 0374 0.37ﬂ

Phu luc 5 : Sy thay ddi do hap thu theo nhiét d§ (hé phdn wWng LM + KIO0,)

Nhiét do
* A A Ay A A, Ao
o) 0 oth J

20 1,168 | 1.166 | 1.167 | 1.167 | 0.868 0.867\0.869 0.868 0,439~0.431 0.429 | 0.433

25 1.158 | 1.160 | 1.165 | 1.161 | 0.837 0.833\0.835 0.835 | 0.407 | 0.402 | 0.406 | 0.405

30 | 1.154 | 1.152 | 1.153 | 1.153 | 0.809 0.800 0.800\0.803 0379 | 0.377 | 0.378 | 0.378

35 1.149 | 1.149 | 1.146 | 1.148 | 0.768 | 0.776 | 0767 \0.771 0.350 | 0.348 | 0.355 | 0.351

40 | 1127 1.133 | 1.130 | 1.130 | 0.764 | 0.760 0.762\0.762 0.344 | 03410341 | 0.342

1099 | 1.096 | 1.096 | 1.097 | 0.752 | 0.754 | 0.753 | 0753 | 0337 | 0.341 | 0.336 | 0.338

L

50 1038ll.041 1,035 | 038 | 0.734 | 0.737 | 0.737 | 0.736 | 0.322 | 0.322 | 0.322 | 0.322
| —

| &

s | 098310977 | 0983 | 0981 | 0725 | 0730 | 0.728 | 0727 0.314 | 0310 | 0310 031
o

0 | 0936|0931 | 0935|0934 0713|0712 0711 | 071210309 | 0.310 | 0.305 | 0.308

=]
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Lug@n véin Thac st Héa Hoc

Phu luc

Phu lyc 7 : Sy thay déi d9 h&p thu theo pH (hé phan éng LM + KIO,)

1
pH Ao Ao A, A A; Ao
3.0 | 1.150 | 1.156 | 1.158 | 1.158 0.875 1 0.87510.878 | 0.876 | 0.453 | 0.455 | 0.454 | 0.454
3.5 | 1.148 | 1.154 | 1.148 | 1.150 0.776 | 0.781 | 0.780 | 0.779 | 0.358 | 0.358 | 0.357 | 0.356
3.8 | 1.147 | 1.146 | 1.148 | 1.147 | 0.771 0.773 1 0.769 | 0.771 | 0.351 | 0.358 | 0.350 | 0.353
4.0 | 1.148 | 1.147 | 1.149 | 1.148 | 0.768 | 0.769 0.770 | 0.769 | 0.350 | 0.348 | 0.355 | 0.351
4.2 | 1.144 | 1.148 | 1.143 | 1.145 | 0.768 | 0.766 | 0.770 | 0.768 | 0.346 | 0.350 | 0.354 | 0.350
4.5 | 1.120 ) 1.124 | 1.122 | 1.122 | 0.761 | 0.766 | 0.762 | 0.763 | 0.346 | 0.343 | 0.346 | 0.345
50 | L.114 | 1.115 | 1.110 | 1.113 [ 0.784 | 0.789 | 0.785 | 0.786 | 0.369 | 0.370 | 0.365 | 0.368
5.5 | 1.102 | 1.106 | 1.107 | 1.105 | 0.799 | 0.798 | 0.800 | 0.799 | 0.382 | 0.381 | 0.386 | 0.383

Phu luc 8 : Sy thay déi do hap thu theo néng dd Mn(II) (LM + KIO,)

Cwmnan (ng/L) Do hdp thu A Ap
0.5 1.091 | 1.090 | 1.091 | 1.091
1.0 1.042 | 1.042 | 1.041 | 1.042
1.5 0.983 | 0.986 | 0.983 | 0.984
2,0 0.945 | 0.943 | 0.941 | 0.943
4.0 0.769 | 0.766 | 0.767 | 0.768
6.0 0.571 | 0.573 | 0.572 | 0.572
8.0 0.465 | 0.464 | 0.466 | 0.465
10.0 0.357 | 0.351 | 0.354 | 0.354
14.0 0.219 | 0.218 | 0.218 | 0.218
18.0 0.140 | 0.140 | 0.135 | 0.138

22.0 0.096 | 0.099 | 0.096 | 0.097
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Nhiét
‘c

25

30

Ludn vin Thac st Héa Hoc

Phuluc 9 : Sy thay ddi d¢ hap thu theo nhiét dp (LM + KIO,+ NTA)

do
)

35

40

7

Phu luc

A, Ao

A

—

Ay

Az

Az:b

1.167 | 1.168 | 1.168 | 1.168 | 0.706

1.160 | 1.164 | 1.162 | 1.162 | 0.656

0.707

0.708

0.707

0.346

0.349

0.346

0.347

0.660

0.661

0.659

0.301

0.296

0.300

0.299

1159 | 1.156 | 1.153 | 1.156 | 0.610

0.609

0.614

0.611

0.245

0.250

0.252

0.249

1.152 | 1.150 | 1,151 | 1.151 | 0.598

0.595

0.595

0.596

0.237

0.23%

0.238

0.238

45

1.146 | 1.142 | 1.144 | 1.144 | 0.571

50

0.572

0.573

0.572

0.212

0.217

0.216

0.215

1.129 | 1.130 | 1.137 | 1.132 | 0.563

0.569

0.565

0.566

0.209

0.213

0.208

0.210

55

1.037 | 1.035 | 1.039 | 1.037 | 0.529

0.524

0.528

0.527

0.172

0.170

0.174

0.172

Phy lue 10 : Sy thay ddi d¢ hap thu theo pH (LM + KIO, + NTA)

pH

Ao

Ao

Ay

A

Az

Az

3.0

1.162

1.162

1.163 | 1.162

0.681 | 0.684

0.681

0.682

0.301

0.306

0.305

0.304

35

1.155

1.148

1.147 | 1.150

0.589 | 0.586

0.586

0.587

0.232

0.229

0.232

0.231

3.8

1.144

1.147

1.147 | 1.146

0.580 | 0.576

0.581

0.579

0.220

0.220

0.221

0.220

4.0

1.140

1.142

1.144 | 1.142

0.569 | 0.571

0.573

0.571

0.214

0.215

0.210

0.213

4.2

1.137

1.137

1.140 | 1.138

0.570 | 0.569

0.570

0.570

0.209

0.210

0.214

0.211

4.5

1.114

1.113

1.118 | 1.115

0.567 | 0.565

0.566

0.566

0.203

0.207

0.205

0.205

5.0

1.100

1.100

1.099 | 1.100

0.580 | 0.578

0.579

0.579

0.219

0.216

0.219

0.218

55

1.091

1.095

1.096 | 1.094

0.584 | 0.589

0.582

0.585

0.226

0.229

0.229

0.227
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Phu luc

Phy luc 11 : Sy thay ddi d9 gidm hap thu theo ndng dg NTA

(hé phdn dng LM + KIO,+ NTA)

[NTA] mol/L A Ati
1.10°® 0.611 | 0.615 | 0.617 | 0.614
2.10° 0.610 | 0.610 | 0.610 | 0.610
4.10° 0.608 | 0.602 | 0.608 | 0.606
2.107 0.602 | 0.598 | 0.600 | 0.600
4.10° 0.604 | 0.601 | 0.610 0.6OSJ

Phu luc 12 : Sy thay d6i do hap thu theo thé tich dém (LM + KIO, + NTA)

V gem (mL) Ay Ao A A
1.0 1.148 | 1.148 | 1.149 | 1.148 | 0.583 | 0.586 | 0.583 | 0.584
1.5 1.146 | 1.141 | 1.142 | 1.143 | 0.575 | 0.574 | 0.579 | 0.576
2.0 1.139 | 1.142 | 1.142 | 1.141 | 0.576 | 0.568 | 0.567 | 0.571
3.0 1.142 | 1.143 | 1.141 | 1.142 | 0.570 | 0.568 | 0.575 | 0.571
4.0 1.140 | 1.139 | 1.144 | 1.141 | 0.571 | 0.570 | 0.572 | 0.571
6.0 1.148 | 1.140 | 1.141 | 1.143 | 0.568 | 0.572 | 0.570 | 0.570
8.0 1.141 | 1.137 | 1.142 | 1.140 | 0.567 | 0.567 | 0.570 | 0.568
10.0 1.133 | 1.135 | 1.131 | 1.133 | 0.556 | 0.560 | 0.564 | 0.560
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Ludn van Thac st Héa Hoc

Phy luc

Phy Juc 13 : Sy thay d6i @6 hap thu theo nong dp Mn(IT) (LM + KIQ, + NTA)

Cumnary (pg/L) Ay A A, Az
0.2 1.118 | 1.121 | 1.115 | 1.118 | 1.088 | 1.091 | 1.091 | 1.090
04 1.094 | 1.093 | 1.098 | 1.095 | 1.073 | 1.076 | 1.076 | 1.075
0.5 1.088 | 1.087 | 1.088 | 1.086 | 1.069 | 1.063 | 1.065 | 1.066
1.0 1.007 | 1.009 | 1.014 | 1.010 | 0.980 | 0.984 | 0.979 | 0.981
2.0 0.763 | 0.765 | 0.764 | 0.764 | 0.745 0.745 | 0.746 | 0.745
4.0 0.570 | 0.572 | 0.571 | 0.571 | 0.551 | 0.550 | 0.546 | 0.549
8.0 0.288 | 0.291 | 0.291 | 0.290 | 0.254 | 0.250 | 0.249 | 0.251
16.0 0.070 | 0.070 | 0.071 | 0,070 | 0.056 | 0.058 | 0.060 | 0.058
20.0 0.039 | 0.040 | 0.035 | 0.038 | 0.025 | 0.024 | 0.020 | 0.023
22.0 0.024 | 0.029 | 0.028 | 0.027 | 0.017 | 0.012 | 0.016 | 0.015
24.0 0.019 | 0.018 | 0.020 | 0.019 | 0.008 | 0.009 | 0.013 | 0.010
26.0 0.015 | 0.018 | 0.015 | 0.016 | 0.005 | 0.010 | 0.009 | 0.008

Phu luc 14 : Khdo s4t néng do gdy dnh hudng cda ion F* (LM + KIOs+ NTA)

Néng do F ~ (mg/L) P hdp thu A Ay
0 0.568 | 0.570 | 0.575 | 0.571
2 0.571 | 0573 | 0.569 | 0.571
4 0.575 | 0.574 | 0570 | 0.573
6 0.570 | 0.570 | 0.569 | 0.570
8 0.571 | 0.573 | 0.572 | 0.572
10 0.576 | 0575 | 0571 | 0.574
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Ludn van Thac st Héa Hoc Phu luc

20 0.572 | 0.571 0.576 | 0.573
30 0.569 0.566 0.566 | 0.567
40 0.558 0.562 | 0.560 | 0.560

Phu lyc 15 : Khdo sit néng do F ding d€ che AI** va Fe** (LM + KIO, + NTA)

[F] (mg/L) A, A A, Ay
0 0.586 | 0.585 | 0.585 | 0.585 | 0.601 | 0.605 | 0.606 | 0.604
1 0.579 | 0.581 | 0.580 | 0.580 | 0.598 | 0.598 | 0.597 | 0.598
2 0.570 | 0.576 | 0.576 | 0.574 | 0.580 | 0.579 | 0.581 | 0.580
3 0.5710.570 | 0.570 | 0.570 | 0.568 | 0.571 | 0.574 | 0.571
4 0.572 1 0.569 | 0.571 | 0.571 | 0.573 | 0.572 | 0.571 | 0.572
5 0.574 1 0.570 | 0.571 [ 0.572 | 0.570 | 0.568 | 0.572 | 0.570
10 0.570 | 0.570 | 0.570 | 0.570 | 0.571 | 0.573 | 0.575 | 0.573

Phu luc 16 : P6 hap thu ciia dung dich miu muéc

M?iu A Atpmiu Amﬁu + chufin Ay

NSH | 1.070 | 1.066 @ 1.068 | 1.068 | 0.758 | 0.758 | 0.759 | 0.758

NNTB | 0.566 | 0.569 | 0.56% | 0.568 | 0.400 | 0.394 | 0.395 | 0.396

NNGV | 0.075 | 0.073 | 0.070 | 0.073 | 0.051 | 0.051 | 0.050 | 0.051

NNXL | 0.961 | 0.961 | 0.959 | 0.960 | 0.680 | 0.681 | 0.679 | 0.680

1. 5mb Thi Minh Hidn



Lugn van Thac st Héa Hoc

Phy luc

Phulyc 17 : Thanh phin va ham Iwgng cic nguyén t& ¢6 trong nam linh chi
(Vién Hat Nhan Pa Lat va Trung tAm Dich Vu phan tich thi nghiém

UB KHKT TP)
T
SO TT | Nguyént§ | Ham lugng (ppm) | S6 TT | Nguyén t6 | Ham lugng (ppm)
1 Al 145.931 11 K 9044.581
2 Au 0.014 12 Mg 267.472
3 Ba 0.522 13 Mn 18.917
4 Br 1.645 14 Na 292.144
5 Ca 283.282 15 Rb 75.797
6 Cl 755.805 16 Sb 0.005
7 Co 0.104 17 Sr 2.924
8 Cr 0.029 18 \Y% 1.674
9 Cu 2.141 19 Zn 45.498
10 Fe 18.976 20 Ge 2.880

Phu lyc 18 : Phé hap thu clia sdn phiim oxy h6a LM béi K10, véi xdc tdc Mn(II)
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Ludn vin Thac st Héa Hoc Phu luc

1:Phd cda san phim oxy héa LM béi KIO, cé xic tde Mn(II)
2 : Phé cda dung dich KIO, + NTA + LM

Phu luc 19 : Ph8 hap thu cda dich trich n&m linh chi

Phé ctia nam linh chi

<
250 350 450 550 650
A (nm)
Phu luc 20 : Phé hap thu cda dich trich Atiso
Phé cia Atiso
4,00 -
|
3,00 -
< 2,00 -
1,00
0,00 ' —— :
250 350 450 550 650 750 |

A (nm)

Phu luc 21 : K&t qua xdc dinh ham lvgng Mangan trong miu nim linh chi va
atisd bing phuong phap phét xa nguyén ti ngudn plasma ghép ndi cdm ng
(ICP - AES)
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Trang /{/1

8¢ Khoa hoc v3 & , .
@ hoe va Cong nghe CONG HOA XA HOI CHU NGHIA VIET NAM

Thanh phd H3 Chi Minh

TRUNG TAM DICH vy PHAN TiCH THi NGHIEM

02 Nguyén Vin Thii, Quin 1
Thanh phé HS Chi Minh
m |ASE © PT: 8295087-8296113-8291744
T E—

Fax: 84.8.8293087

VERSION 200(

PHIEU KET QUA KIEM NGHIEM
S6: 06092957
K&t qua nay khong duge phép sao chép timg phin, ngoai trir toan b, néu khéng dugc sy ddng ¢ biing vin ban cia Gidm Dé&c Trung Tén
KET QUA NAY CHI CO GIA TRI CHO MAU BA MA HOA NHU TREN

Tén khach hang : MINH HIEN

Dia chi : 178 BACHAI, F.6, TB

Tén miu © NAM LINH CHI

S6 lugng S|

M6 td miu : Miula ndm Linh chi (K&t qua tinh trén dung dich miu dudc chudn bj theo yéu cdu Khdch

hang : 1g miu chiét trong 100m! nudc sbi)

Ngay nhdinmiu : 26-9-2006 Ngay hen trd khach hang :  3-70-2006

Thoi gian lwvu mau: 0 ngay ké tf ngay tra k&t qud.

HET THOI GIAN LUU MAU, TRUNG TAM DVPTTN KHONG CHIU TRACH NHIEM

vE VIEC KHIEU NAI KET QUA KIEM NGHIEM CUA KHACH HANG

KET QUA KIEM NGHIEM

STT! Chi tiéu hiéin nghiém Ban 71 tinh Két qua Phudng phap
1 [{Mn mg/l 0,079 + 0,006 Ref : EPA Method
200.7
2 Al mg/l 0,024 = 0,002 Ref : EPA Method
: 200.7

Phu trach phong TN nam 2007
o ﬁﬁ" ng Tam
oy £ Gl ety A GIAM PR~
a / - | !
/ijw,yﬁ;?' %i’ll @(an
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CONG HOA XA HOI CHU NGHIA VIET NAM
Péc lip - Ty Do - Hanh Phiic

$& Khoa hoc va Céng nghé
Thanh phd' H8 Chi Minh

TRUNG TAM DICH Vy PHAN TiCH THI NGHIEM

02 Nguyén Vin Thi, Quin 1 ‘

Thanh phd H3 Chi Minh !
ASE ot 8295087-8296113-8291744 |

Fax: 84.8.8293087 VERSION 200C

PHIEU KET QUA KIEM NGHIEM
S5: 07011065
Két qui nay khéng dirgc phép sao chép titng phén, ngoai trif toan bd, n€u khéng dugc sy ddng ¥ bing vin bdn cia Gidm Pdc Trung Tim
KET QUA NAY CHI CO GIA TRI CHO MAU PA MA HOA NHU TREN

Tén khach hang : MINH HIEN

Dia chi : 178 BACHAI F.6,TB

Tén miu :  NAM LINH CHI

S8 lugng S|

Mo td miu : Miu la 0dm lioh chi (K€L qua tinh trén dung dich miu dudc chudn bi theo yéu ciu khich

hang : 1g miu chiét trong 100ml nudc $61)

Ngay nhin mau : 10-1-2007 Ngay hen trd khdch hang :  17-1-2007

Théi gian lvu miu: 0 ngay ké tir ngay tra k&t qua.
HET THOI GIAN LUU MAU, TRUNG TAM DVPTTN KHONG CHIU TRACH NHIEM

VE VIEC KHIEU NAI KET QUA KIEM NGHIEM CUA KHACH HANG

KET QUA KIEM NGHIEM

I ¢ >
STT Chi tiéu kiém nghiém bon vi tinh Két qua Pnutong phép
1 |Fe . mg/l 0,010 £ 0,003 Ref.EPA Method
200.7
Phu trich phong TN ' TP. H6 Chi Minh, ngdy 12 thdng 1 ndm 2007

Ear ol ?e
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CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap - Ty Do - Hanh Phiic

8d Khoa hoc va Cong nghé
Thanh ph6 Hé Chi Minh

TRUNG TAM DICH VU PHAN TiCH THI NGHIEM

02 Nguyén Van Thd, Quén 1
Thanh ph& H& Chi Minh
@S E DT: 8295087-8296113-8291744 :
Fax: 84.8.8293087 ' VERSION 200¢

PHIEU KET QUA KIFM NGHIEM
S8 : 06092956
K&t qué nay khong dugc phép sao chép titng phan, ngoai trif toan b, néu khéng duge syt ddng § bing vin ban ciia Giam Déc Trung Tan
KET QUA NAY CHI CO GIA TRI CHO MAU DA MA HOA NHU TREN

Ténkhichhang : MINH HIEN

Dia chi : 178 BACHAI, F.6,TB

Tén mau " TRA ASTISO

S8 lugng |

M5 td miu : M4ula tra Atiso (K&t qué tinh trén dung dich miu dugc chuin bi theo yéu ciu Khdch hang

lg miu chiét trong 100ml nudce sbi)

Ngay nhdn miu :  26-9-2006 Ngay hen trd khach hang :  3-10-2006

Thdi gian ltu mau: 0 ngay ké tit ngay trd két qua.
HET THOI GIAN LUU MAU, TRUNG TAM DVPTTN KHONG CHIU TRACH NHIEM

vE VIEC KHIEU NAI KET QUA KIEM NGHIEM CUA KHACH HANG

KET QUA KIEM NGHIEM

STT Chi tiéu ki€ém nghiém Pon vi tinh Két qui Phuong phdp
I [Mn mg/l 0,040 = 0,003 Ref : EPA Method
200.7
2 Al mg/l 0,088 + 0,007 Ref: EPA Method
200.7
Phu trach phong TN TP. H6 Chi Minh, ngay 10  thdng | ndm 2007
o - it dpp-Trung Tam .
e e i 2\ "HO GIAM PR~
//// . DICH VU \
. PHAN TICH
Ngeon Sy Diing '



BMNM 02/03

. Trang ._4./..4....
Sg Khoa h cvia C )
Thinh pfg Hg C&"&;ﬁ’é CONG HOA XA HOI CHU NGHIA VIET NAM
_— ' Pgc ldp - Tu Do - Hanh Phie

TRUNG TAM DICH vy PHAN TiCH THI NGHIEM

02 Nguyén Vin Thid, Quin 1
Thanh phd Hé Chi Minh
@SE DT: 8295087-8296113-8291744
Fax: 84.8.8293087 VERSION 2000

PHIEU KET QUA KIEM NGHIEM
SG: 07011064
K&t qui nay khdng duge phép sao chép tiing phin, ngoai trif toan b, né khéng dugc sy déng ¢ bling van bin cia Gidim Pé¢ Trung Tim
' KET QUA NAY CHI CO GIA TRI CHO MAU BA MA HOA NHU TREN

Tén khich hiang : MINH HIEN

Pia chi : 178BACHAI F.6,TB

Tén miu : TRA ATISO

S& lugng S

M6 ta miu :  Maiula ra Atiso (K€t qua tinh trén dung dich miu duge chudn bi theo yéu ciu khich hang :

1g miu chiét rong 100m! nudc s61)

Ngay nhdn miu : 10-1-2007 Ngay hen tra khach hang:  17-1-2007

Thoi gian lwvumiu: 0 ngay ké tr ngay trd két qua.
HET THOI GIAN LUU MAU, TRUNG TAM DVPTTN KHONG CHIU TRACH NHIEM

VE VIEC KHIEU NAI KET QUA KIEM NGHIEM CUA KHACH HANG

KET QUA KIEM NGHIEM

STT Chi tiéu ki€ém nghiém Pon vi tinh K&t qua Phuong phap
1 |Fe mg/1: 0,075 £ 0,010 Ref EPA Method
200.7
Phuy trdch phong TN . TP. H8 Chi Minh, ngay 12 thdng |  nam 2007
e o ./v’/
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Lugn vin Thac st Héa Hoc Phu luc

Phu luc 22 : Tiéu chuin chat lugng nude ngdm (TCVN 5944 - 1995)

Pham vi 4p dung :
— Ti€u chuéin nay qui dinh gi6i han céc thong s& va ndng do cho phép clia céc
chdt 6 nhiém trong nudc ngdm.
— Tiéu chuin nay 4p dung d&€ danh gié cha't lugng ngudn nube ngdm dé gidm
sdt tinh trang 6 nhi€m nuéc ngdm trong khu vuc x4c dinh.
Gi4 tri gidi han :
— Danh muc céc thong s&, chdt 6 nhiém va mic dd gidi han cho phép cla
chiing trong nuéc ngdm dugc néu trong bang.
— Phuong phédp 18y mau phén tich va tinh todn, x4c dinh thong s& va ndng do

cu thé dugc qui dinh trong cdc TCVN tuong dng.

TT Thong s6 Pon vi Gi4 tri giéi han
1 pH mg/L 6.5‘— 8.5
2 Mau Pt-Co 5-50
3 Do cing mg/L 300 - 500
4 Chat rin téng cong mg/L 750 - 1500
5 Asen mg/L 0.05
6 Cadimi mg/L 0.01
7 Clorua mg/L 200 - 600
8 Chi mg/L 0.05
9 Crom(IV) mg/L 0.05
10 Xianua mg/L 0.01
11 Péng mg/L 1.0
12 Florua mg/L 1.0
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Ludn van Thac st Héa Hoc

Phu luc

13 | Kém mg/L 5.0
14 | Mangan mg/L 0.1-0.5
15 | Nitrat mg/L 45
16

T l;:nol mg/L 0.001

mg/L 1.0-5.0

18 Sulfua mg/L 200 - 400
19 | Thiy ngin mg/L 0.001
20 Selen mg/L 0.01
21 Fecalcoli MPN/100mL 0
22 Coliform MPN/100mL 3

Huvnh Thi Minh Hién



	MỞ ĐẦU
	TỔNG QUAN
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	4.3.3. Thiết bị
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	7.2. Xử lý mẫu
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	TÀI LIỆU THAM KHẢO 
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	PHỤ LỤC 

	MỞ ĐẦU
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	1.2.2
 Tính chất tạo phức
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	1.2.1. Tính chất axit-bazơ
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	5.11. Kết luận
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	PHỤ LỤC 
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	2.2.5. Phương pháp cực phổ xung vi phân
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	5.11. Kết luận
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	TÀI LIỆU THAM KHẢO 
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	4.2. Nội dung nghiên cứu 
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	MỞ ĐẦU
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	7.2. Xử lý mẫu
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