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Abstracts. Tong quan vé nguyén t6 dat hiém, cac bién phap bao vé chéng an mon
kim loai, phuong phap photphat hoa, phuong phap tach va xac dinh cac nguyén to
dat hiém. Nghién ctru ché tao 16p phu photphat hoa va kha nang loai trir cac yéu t6
anh huong (loai trir anh hudng cua Sét). Khao sat anh hudng cua dung dich dém
dién di; mot sO nguyén to trong qua trinh tach va xac dinh cic nguyén to dat hlem
tir 46 danh gia chung vé phép do CE va xay dung dudng chuin cia cic nguyén t6
dat hiém va phan tich mau 16p phu photphot va mau 16p ma Zn-Ni-NTDH.
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MO BAU

Ngay nay kim loai dét hiém (KLDH) da tror thanh Vat lieu chién lugc cho cac nganh
trir luorng oxit dat hiém cap RIE da dat t6i 119 triu tan. Tong trix lu(_mg KLDPH cua Viét
Nam hién nay theo du bao c6 khoang 22.353.000 tan Re;0s.

O nuéc ta modi truong khi hau nhiét déi, nong am, 1a didu kién 1y tuong cho dn mon
kim loai, ty 1€ vat li¢u kim loai dugc str dung con cao, vi vay thiét hai do an mon chic
chin s& 16n hon.

Mot trong nhing bién phap chéng dn mon kim loai 13 str dung 16p pha photphat hoa bé
mit. Dé ting hiéu qua bao vé cua 16p phii photphat hoa co thé dua thém lugng nho phu
gia 13 cac nguyén t6 dat hiém (NTPH) va mot sé kim loai chuyén tiép nhu Mn, Ni.... Chi
v6i mot lugng nho cac chat phu gia d6 co tac dung ting do bén 16p phu, chdng dn mon,



bao vé kim loai khoi méi trudng gdy hai dong thoi ciing c6 thé nang cao hidu qua thim
my cua l6p phu nhu lam cho 16p pht min va sang hon.

C6 nhiéu phuong phap dinh luong chinh xac cac phu gia nay nhu ICP-OES, ICP-MS,
CE...Cong trinh nay nghién ctu diéu kién thich hop cho viée tach va xac dinh cac
nguyén t6 dat hiém trong 16p phu bang phwong phap sic ky dién di mao quan.

CHUONG 1 TONG QUAN
1.1 Cac nguyén t6 dat hiém.
1.1.1. Bdc diém chung vé cic NTPH.

Subt 4 thap ky qua, cac tinh ning vat 1y va héa hoc dic biét cua cac nguyén li¢u dat
hiém 1a trung tim ctia cic nghién ciru, sang tao, phat minh voi rat nhiéu tng dung ky
thuét tir macro dén micro va nano cho nhiéu nganh cong nghiép khac nhau:

Do tinh chat khong dgc hai va cac tinh nang héa ly khong thé thay thé nén cac nguyén
t6 dat hiém van chiém thé doc ton trong rat nhiéu tng dung cong ngh¢ cao.

Pén nay viéc xac dinh ham lugng cac NTPH cia vo trai dat da cho thdy trit luong cac
NTPH khong phai hiém.

Ham lugng cac NTPH trong vo trai dat dugc trinh bay trong Bdng 1.

1.1.1.1. Ba huéng ieng dung dat hiém:

a. Str dung 1am ché pham vi lugng DH 93 nham nang cao ning suat ciy trong.

b. Sir dung trong xtc tac loc khi doc tir 16 dt réc y té va 6to xe may.

c. Str dung dé ché tao nam cham trong cac may phat thury dién cuc nho.
1.1.1.2. Nguon tai nguyén ddt hiém Viét Nam:

Theo Téng cuc dia chat, trit luong cac mo dat hiém & Viét Nam khoang 7-8t tan, diéu
kién khai thac thuan lgi. Py 1a ngudn nguyén liéu doi dao cho phat trién nganh cong
nghi€p dién tu, thuy tinh, luyén kim...

1.2 Hop chit phirc caa cac nguyén t6 dit hiém trong dung dich

Cac ion nguyén t6 dat hiém c6 ban kinh ion nho, dién tich 16n va obitan d va f tréng nén
rat 1é tao phirc véi cac phdi tir vo co nhu halozenua, cacbonat va sunfat.

Powell va Farrell da nghién ctru rat ki kha ning tao phirc cia ba phdi tir hitu co: axit
glycolic, axit lactic va axit a-hydroxyizobutyric (HIBA).

1.3 Cac bién phap bao vé chdng in mon kim loai

Dén nay di co rat nhiéu bién phap bao vé chong an mon kim loai mét cach co ban va
hiéu qua nhung né gip phai khong it nhimg khé khan va han ché nhu: Chi phi rat 16n
hodc gap phai van dé vé méi trudng do khong c6 kha nang tai ché. Trong d6 bao vé kim
loai bang cac 16p phu: phuwong phap nhiéu wu diém nhat va ré nhat hién nay nhu :

Céc 16p phu kim loai phu 1én bé mit kim loai dugc bao vé nham hai muc dich: lam dep
hinh thirc cho vat dugc bao v¢ va nang cao do bén, kéo dai tudi tho cua vat dugc bao vé.
1.4 Giéi thiéu vé phwong phap photphat hoa
1.4.1. Tinh hinh nghién ciru lop phu bdo vé kim loai
1.4.1.1. Nghién cuu o nudc ngoai
O cac nudc phat trién nhu Phap va Nga cong nghé photphat hoa bé mit di co tir nhitng
nam 1906. Tir nim 1986 xuat hién cong nghé photphat hoa méi ¢ hau hét cac nude co
nén cong nghiép phat trién. Tir nhitng nam dau ciia thé ki 21 nay mot cong nghé photphat
hoa méi lai xuat hién véi nhitng phu gia 1am bién tinh 16p photphat héa bang cac NTDH.
1.4.1.2. Nghién curu trong nuoc



Trong nudc chu yéu ap dung cong nghé photphat héa néng do Lién X6 va Trung
Quéc chuyen giao tur nhirng thap nién 80.

Nhitng may nim gan ddy, nho sy phat trién cua khoa hoc k§y thuat dic biét 1a photphat
hoa nguoi véi phu gia Ni, Cu, Cr... da dugc ing dung rong rai .

1.4.2. Cong nghé photphat hod

1.4.2.1. Pdc diém cia cong nghé photphat hod

Cong nghé photphat hod 1a tao ra mot 16p mudi photphat khong tan bam trén bé mat kim
loai khi nhung cac chi tiét st thép vao dung dich mudi photphat.

1.4.2.2. Tao mang Photphat hod

Nguyén tic cua phuong phap tao mang photphat d6 1a tao 16p mudi photphat két tia trén
bé mét kim loai.

1.5. Tong quan vé cac phwong phap tich va xac dinh cic nguyén té dat hiém.

1.6. Cac phuwong phap xac dinh cac nguyén t6 dat hiém.

1.6.1. Phwong phdp quang phé hdp thu phén tit..

Mot chat khi hap thu ning lugng & mot gidi han nao do, s& kich thich dién tir ciia phén tir.
O trang thai kich thich phan tir chi ton tai 1078 gidy n6 1ap tirc tré vé trang thai ban dau va
giai phong ning luong da hap thy dudi dang anh sang, hién tuong nay goi 14 hién tugng
phat quang.

1.6.2. Phuwong phap kich hoat notron

Phan tich kich hoat notron bao gdm: Phuong phap kich hoat notron dung cu (INAA)
va phuong phap kich hoat notron c6 xir Iy mau (RNAA).

Phan tich kich hoat notron dung cu 1a phuong phap don gian khong can phan huy hoa hoc
mau chiéu xa ma chi dé nguodi sau mot thot gian nhét dinh tuy thudc vao thoi gian song
cua dong vi phong xa nguyén t6 can phan tich, roi tién hanh ghi phd gama ctia mau phan
tich va mau chuan trong cing diéu kién.

1.6.3. Phwong phdp quang phé phat xa nguyén tir .

Nguyén tic cia phuong phap nay la 1am bay hoi mdt lugng nho mau va kich thich
dam hoi nguyén tir da dé n6 birc xa cac anh sang dic trung trong ngudn phong dién hod
quang hodc tia Itra dién.

1.6.4. Phwong phap phé khoi plasma cam g ICP-MS
Phuong phéap phd khéi luong dua trén su tach cac hat tich dién theo ti s6 khéi lwong/dién
tich cuia chung.

Phuong phap nay uu viét & chd co thé phat hién duoc hau hét cic nguyén td trong
bang tuan hoan.

1.6.5. Phwong phdp sdc ky
1.6.5.1. Phirong phdp sdc ky long hiéu ning cao.

Pham vi ap dung cua sic ky 1ong hiéu ning cao 13 rat rong rai va phong phu tr cac
hon hop cua cac ion vo co don gian, hdn hop cac chat phtre tap c6 tinh chat hoa hoc
gidng nhau dén hdn hop cac chat hitu co trong cac ddi trong miu phtc tap.
1.6.5.2. Phwong phap sac ky dién di mao quan hiéu nang cao (HPCEC)

HPCEC 1a mot k¥ thuat tach va xac dinh dong thoi cac chit trong mot hdn hop dua
vao nguyén tac cua su dién di trong mao quan cé chura dung dich dém di¢én di va duoc
diéu khién bang lyc dién trudng E do ngudn thé cao mot chiéu ap vao hai ddu mao quan.
Phan tich dinh heong bang sdc ky dién di mao quadn:

Bdng 2: Ddy chudn ciia nguyén to phan tich
Hinh 1: Puong chudn theo hé toa do Ins — Cy



CHUONG 2 DOI TUGNG VA NOI DUNG NGHIEN CUU

Dé xac dinh riéng biét cac NTPH trong hdn hop trude tién phai tach trude khi xac
dinh. Nhu d3 dé cap ¢ trén phuong phap dugc chon 1a phuwong phép sic ky dién di mao
quan. Phuong phap nay c6 do chon loc, do nhay tuong ddi cao, tdc do phan tich nhanh
mat khéc cling 1a phuong phap moi hién dai va dang dugc ing dung rong rai.
2.1  Doi twong va ndi dung nghién ciru.
2.1.1. Béi twong.

Nghién ctru, khao sat, xdy dung phwong phap tach va xac dinh dong thoi 13 NTDH
trong 16p phu.
2.1.2. Nogi dung nghién curu.

bé dat duge muc tiéu dé ra mot sd viéc can giai quyét:
-Tong quan cac tai liéu vé phuong phap phan tich cac NTPH trong nudc va trén thé gidi
tir trude dén nay.
-Ché tao dung dich photphat hoa ngudi véi cac chét phu gia: Pong, Niken, Xeri.
-Nghién ciru chon diéu kién t6i wu cho qui trinh phan tich nhu: pH, ndng do chét dién ly
cho pha dong, tach loai chat can..
-Panh gia thong ké phuong phap phan tich.
-Ap dung phén tich mot s6 mau phu.
-bBanh gid phuong phap.
2.2. Phwong phap nghién ciru.

Pé thuc hién nhiém vu cua ludn van ky thuat phan tich dugc chon la sdc ky dién di
mao quan.
2.2.1. Dai cwong vé sdc ky dién di mao quan (CEC)
A. Lich stk va phdt trién:

Dién di mao quan 1a k¥ thudt tach chét dua trén co so su di
chuyén khac nhau cua cac phén tir chat trong dung dich chat dién giai c6 chat dém pH va
trong mot tur truong dién E nhat dinh, do c6 thé V dit vao hai diu mao quan sinh ra.
B. Co 56 1y thuyét
1. Nguyén tic
2. Sw dién di va sdc ky dién di mao quan hiéu sudt cao
2.1  Dung dich dém pH va chdt dién gidi.
2.2.  Dong dién di tham thdu (EOF)
2.3 Ché tao 16p phii photphat hoa
A. Nguyén ly tao [6p phu photphat

L6p phu photphat hoa dugc tao ra la do phan tng gitra dung dich photphat hoa véi
Sét kim loai. Khi hoa tan cac mudi dihydro photphat ctia Fe, Mn, Zn ciac mudi nay sé&
phéan ly (dién ly).
B. Ché tao dung dich.
Bang 3: Mau don dung dich photphat ho4 c6 phu da Dong:
C. Ché tao Iop pha.
1. Phu ngugi
2. Ma: Tién hanh ma cac méu sau d6 dem di phan tich 16p ma, trong dung dich c6 thanh
phan ¢ bang 4
2.4  Nghién ctru kha ning loai trir cac yéu t6 anh huwong (Loai trir anh huéng cia
Sat)



2.4.1. Phuong phdp trao doi ion:

2.4.2. Phirong phdp chiét

Phuong phap chiét bang dung méi hitu co 1a phwong phap quan trong dé tach va tinh ché
cac chat hitu co va vo co. K¥ thuét ndy duogc str dung nhiéu trong cac linh vuc khac nhau
nhu: Cong nghé hoa hoc, nhién li¢u hat nhan, tdch va lam sach cac kim loai mau, kim
loai hiém va dat hiém

Hinh 2: Qui trinh phan tich 16p phu photphat hoa

2.5 Thiét bi va hoa chit

2.5.1 Thiét bi

May dién di cia hing Agilent bao gdm:

-Bo phan tao thé mot chiéu c6 Vmax = 30kV.

-Detector UV

-Thiét bi bom mAau theo kiéu dién dong hoc.

-Mao quan silica ¢ dudng kinh trong 75 um, tong chiéu dai 80 cm, chiéu dai hiéu dung
65 cm

-Céac thiét bi phu tro khac nhu: Can phan tich 10" g, may do pH, dung cu thuy tinh cac
loai, bép dién, ta hut doc...

2.5.2  Ho4 chat

Céc chat chuan NTDH loai 1000ppm ciia hang Merck (Puc), HIBA (PA), Benzylamin
(PA), axit acetic (PA) cuia hing Merck (Pirc). Tét ca cac chat chuan va dung dich dém
dién di dugc pha bang nudc loai ion.

Pha dung dich dém dién di: Cac dung dich duoc pha bang nudc loai ion, sau dé chinh pH
ctia dung dich trén méay do pH, dung dich dém dién di dé duoc 2-3 ngay khi bao quan
trong lo mau va dé trong tu lanh.

CHUONG 3 KET QUA VA THAO LUAN
3.1 Khio sat dnh huéng cia dung dich dém dién di.

Cac thong sO quan trong ctia dung dich dém 1a pH, nong d6. Chung c6 anh huong
kha 16n dén d6 nhay va do chon loc ciia phuong phap CE. Vi vay ching can dugc xem
xét va tbi wu.

3.1.1. Khdo st anh huong cia pH dung dich dém dién di dén qud trinh tach cic NTPH.
Bang 5: Thanh phan dung dich dém

pH Thanh phan dung dich dém
Benzinlamin | Axit HIBA NTbH
(mM) axetic (mM) (ppm)

(mM)

4,0 9 11 6 5

4,3 9 10 6 5

4,6 9 9 6 5

4,9 9 8 6 5

53 9 6,5 6 5

[ DAD1 A, Sig=310,20 Ref=204,10 (CAREWAL HANT7 D2EN0SWPH12.0)




[ DAD1 A, Sig=310,20 Ref=204,10 (CAREWIAL HADNTT D2ENDSIPH21.0)

Hinh 4: gia tri pH: 4,3

[ DADT A, 5ig=310,20 Ref=204,10 (CAREZWNEN F OLDER (30T 10NOSWCEPFM.D)

Hinh 5: gia tri pH: 4,6

[ DAD1 A, 8ig=310,20 Ref=204,10 (CAREWAL HADNTT DA00SMAUZPHAG D)

Hinh 6: gia tri pH: 4,9

[ DRO1 A, Sig=310,20 Ref204,10 (CAREWAL HADAT7 DIO0SMAL1FHS3.D)

Hinh 7: gia tri pH: 5,3

O pH: 4,6 pic sic ky c6 d6 phan giai giira cic nguyén t6 tuong dbi tot, pic gon, sdc
nét. Con 6 cac gia tri pH: 4,0: 4,35 4,9: 5,3 phd dién di cho pic cac nguyén to dat hiém
khong can dbi, ¢ nhiéu nén cao.

3.1.2.Anh hudéng ciia néng do cdc chat dién ly trong dung dich dém.

Cung v6i pH cta dung dich dém, chat dién giai (chat dién ly manh) trong pha dong co6
vai trd rat quan trong va phai co nong do thich hgp. Trong thuc té nguoi ca co gang chon
chat dém pH ciing dong thoi 14 chét dién giai cia sic ky dién di. O ddy chung ti chon



hdn hop benzylamin va axit axétic vira 1am chat dém pH vira 1am chat dién giai cho qua
trinh dién di.

Tién hanh chay sic ky cac dung dich c¢6 thanh phan ghi trong bang 6:

Bang 6: thanh phan dung dich chat dién ly & pH: 4,6

S6  thi | Thanh phan dung dich dém
nghiém | Benzinlamin | Axit HIBA | NTPH
(mM) axetic (mM) (ppm)
(mM)
DD 1 7,3 3,5 6 5
DD 2 11 10 6 5
DD 3 13 14 6 5

[ DADT A, 5ig=310,20 Ref=204,10 (CAREWAL HADATODE0DET 2.0

Hinh 9: Dung dich 2

[ DAD1 A, Sig=31020 Ref=204,10 (CAREWMAU HANTODE0AE13Z D)

Hinh 10: Dung dich 3

Pém dung dich 1: thoi gian di chuyén ctia cac ion dat hiém twong d6i dai, pic cta phd ghi
dugc rong chan.



DPém dung dich 3: thoi gian di chuyén ciia cac ion nguyén t6 dat hiém nhanh 1am d6 phan
giai khong cao, pic ctia phd rong chan. Pién ndy co thé do khi nong d6 dém cao gy ra
hi¢u tmg nhiét Jun do dong ampe tang 1én.

DPém dung dich 2 duoc chon vi phé sic ky sic nét, dudng nén phang va c6 do phan giai
cao.

3.1.3. Anh hudng ciia ndng do HIBA.

Trong qua trinh chay sac ky dién di, pha dong la yéu td hét sirc quan trong, nd quyét
dinh dén két qua tach pic. Hinh dang pic ctiia 13 NTDH phu thudc rit nhiéu vao ndng do
cua axit HIBA ma chung tao phuec.

Két qua khao sat sy thay doi nong do cua axit HIBA duogc thé hién ¢ bang 7. Trong do
pH 4,6 ¢d dinh va né)ng do HIBA thay ddi: 4mM; 6mM va 8mM.
Bdng 7. Anh hwéng cia thanh phan pha dong

S6  thi | Thanh phan dung dich dém
nghi¢ém | Benzinlamin | Axit HIBA | NTPH
(mM) axetic | (mM) (ppm)
(mM)
DD1 10 10 4 5
DD2 11 10 6 5
DD3 12 10 8 5

U S KMU\ J\ NN

Hinh 11: Dung dich 1

mau 4

Hinh 13: Dung dich 3

O ndéng do 4mM do phan giai gitta Eu va Gd khong duogc tt, pic phd ghi dugc co
chan twong dbi rong. C6 thé ¢ diéu kién nay nong d6 HIBA chua dii dé cho cac ion
nguyén t6 dat hiém tao phuc hoan toan.

Téng két chon cac diéu kién t6i wu ciia dung dich dém dién di nhu trong bang 8:

Bang 8. Cac diéu kién t6i wu ciia dung dich dém dién di
| Thanh phan dung dich dém |




Benzylamin Axit axetic HIBA pH
(mM) (mM) (mM)
11 10 6 4,6

Bang 9. Tong két cac diéu kién nghién ctru toi uvu.

Cac yéu t6 Diéu kién
1 Detector uv
2 Budc song 204 nm
3 Kich thudc mao quan Chiéu dai tong: 80 cm

Chiéu dai hiéu dyng: 65 cm
IDuong kinh trong: 75 pm

4 Thé dién di 20 kV
5 Phuong phap bom mau Di¢n dong hoc: 10s, 5 kV
6 INhiét 46 2536 C
7 Chét tao phirc HIBA 6mM
IDém dién di Benzylamin 11mM+AXxit acetic
10mM
8 pH 4,6

3.2 Khdo sat anh huéng ctia mot sd nguyén to trong qué trinh tach va xac dinh cac
nguyén t6 dat hiém.

Su c6 mat cac nguyén t6 khac nhu Mn, Ni, Zn, Cu, ion POy % vaFe cling anh huong dén
qué trinh tach, xac dinh cac nguyén t6 dat hiém trong thanh phan 16p phi.

3.2.1. Aynhyhu*éng cua Mangan
Hinh 14:Anh hwong cua Mangan

DADT A, BIg=310.20 Rerm209,10 (CAREWMAL HACKT7 BZ20SWANT0. 03

Mn

.h- 5 dez S8 & &I 4 2 3
e — — m‘)ﬂw_h__fx}hm 0 S S N N N N N

Bdng 10: Anh hwéng ciia Mangan

CnoH Cwmn (Ppm)

5(ppm) 0 20 50 100
Lanl | 10,6877 | 10,758 | 10,2322 | 10,4527
Area/La | Lan2 | 10,2456 | 10,258 | 10,8657 | 10,1205
B 10,4667 | 10,508 | 10,549 | 10,2866




3.2.1. Anh huéng cia Niken

Hinh 15: Anh hwéng ciia Niken

Bdng 11. Anh hwéng ciia Niken

Chi (ppm)
Cnron

5(ppm) 0 20 50 100

Lanl | 10,4251 | 10,012 | 10,4527 | 10,4286
Area/La | Lan2 | 10,3254 | 10,103 | 10,8657 | 10,2658
TB 10,3753 | 10,057 | 10,6592 | 10,3472

3.2.2. Aynqh huong cua Kém
Hinh 16: Anh huong cua Kém

Bdng 12: Anh hwéng ciia Kém

CnroH Czn (ppm
5(ppm) 0 20 50 100
Lanl | 10,0245 | 10,001 | 9,8567 | 10,1458

Area/La | Lan2 | 9,9857 10,234 | 9,7523 | 10,5463
TB 10,0051 | 10,118 | 9,8045 [ 10,3461

= N = ]




Bdng 13: Anh hwéng ciia Pong

CnroH Ccu (Ppm)

5(ppm) 0 20 50
Lénl 14,0632 | 13,988 | 14,1256

areartn | LAN2 | 14,1254 | 13,857 | 14,5782
TB 14,0943 | 13,922 | 14,3519

3.2.5. Anh huong cua POy~

Hinh 18: Anh huong ciia PO*

Ref=204,10 (CAREMAL HAOKT7 D220

[ Dap1 4 Sig=310.20
mau §

PD45.D)

Bdng 14: Anh huong ciia PO*

3.2.6. Aonqh huwong cua Sd't’
Hinh 19: Anh hwong cua Sat

CntoH Cros (ppm)

5(ppm) 0 20 50 100
Lanl | 10,1246 | 10,321 | 10,1204 | 10,0259

areala | Lan2 | 10,0458 | 10,259 | 9,9875 | 10,2465
B 10,0852 | 10,29 | 10,054 | 10,1362

T ©ADT A, Gig-310.20

mau

ReF202,10 (C "REWIAL RADHT

Bdng 15: Anh hwong ciia Sit

CnroH Cre (ppm)

5(ppm) 0 20 50 100
Lanl 10,3578 | 10,242 | 10,7825 | 10,7562

Arealla Lan2 10,8521 | 10,625 | 10,5605 | 10,653
B 10,605 10,433 | 10,6715 | 10,7046




Két luin: Qua két qua thuc nghiém ching t6i dua ra gidi han cac nguyén t6 khong anh
huong dén phép do NTDH bang phuong phap CE trong Bang!6:
Bang 16. Gioi han anh hwong cua cac nguyén to

Nguyén t6 phan tich | Gigi han cho phép
do CE cac NTPH
NTBH 5 ppm Cu <50 ppm

Fe, Mn, Ni, Zn,
PO,* < 100 ppm

3.3 Danh gia chung vé phép do CE

3.3.1. Khodng tuyén tinh

Bang 17: Nong do va dién tich pic ciia La.

Hinh 20Khoang tuyén tinh gitta ndng do va dién tich pic ciia La
Bang 18: Nong do va dién tich pic ciia Ce

Hinh21:Khoéng tuyén tinh giita nong d6 va dién tich pic ctia Ce
Bang 19: Nong d6 va dién tich pic cua Pr

Hinh 22:Khoang tuyén tinh giita ndng d6 va dién tich pic cta Pr
Bang 20: Nong do va dién tich pic ciia Nd

Hinh 23 Khoéng tuyén tinh giita nong d6 va dién tich pic ctia Nd

Nhin vao thyc nghiém dé dang nhan thiy khoang tuyén tinh ctia cic nguyén t6 dat hiém
véi dleu kién do trén lay trung binh trong khoang tir 1ppm dén 50ppm. Do d6 khi phan
tich mau thyc té, néu mau nam ngoai khoang tuyén tinh thi phai pha loang.
3.3.2.Giol han dinh tinh (LOD) va giéi han dinh luong (LOQ)

Hinh 24: Pho sic ky cta cac NTPH ¢ ndng d6 0,5 ppm

Ta nhén thiy tai ndng d 0,5ppm thi tin hiéu ctia chat phan
tich 16n gip 3-5 1an tin hiéu duong nén. Nhu vy, gidi han phat
hién cua phuong phap liy binh quan (ctia nguyén t6 nhay nhét
va kém nhay nhat) 1a 0,5ppm.

Trong phén tich sac ky, LOQ la nong do chét phan tich ma cho tin hiéu gap 10 lan tin hiéu nhidu
dudng nén. (S/N = 10), tirc 1a LOQ = 3,33 LOD. Vay, gi6i han dinh luong ciia phuong phap lay
binh quan 1a 1.66 ppm.

Nhan xét: Két qua do va tinh toan cho thy gi6i han phat hién va gidi han dinh luong
ctia phép do CE rat nho . Nhu vay phuong phap nay hoan toan phu hgp dé xac dinh cac
NTDH trong 16p phu.

3.3.3. D¢ thu héi va do ldp lai

Mot phuong phép phan tich tdt ngoai viéc c6 sai s6 nhé con yéu cau co do lap lai cao.
Theo 1y thuyét théng ké, cac dai lugng dac trung cho d6 lap lai 1a 46 1éch chuén SD va hé
sO bién thién (RSD%).

Hinh 25: Phé sic ky cia mau khong chiét

Hinh 26: Pho sic ky ctia mau sau khi di chiét

Céc két qua duoc mo ta trong bang 21:



Béng 21: Két qua d6 thu hdi va do lap lai.
Nhuw vay:
- Dbi v6i La:
Do l1ap lai: RSD% dao dong tir. 0,51% - 1,69%
Do thu hdi: R% dao dong tir: 85,6% -106,2%
Phu hop véi yéu cau ciia phuwong phap séc ky
- Béi véi Ce:
Do 1ap lai: RSD% dao dong tur.1,23% - 1,59%
Do thu hoi: R% dao dong tur: 85,2% - 111,2%
Phu hop véi yéu cau ciia phuwong phap séic ky

3.2 Xay dung dwong chuin ciia cic nguyén to dat hiém.

] La,DADLA [ ] CeDADLA
1 Area=12.27088737*Am ] Area=250211083*Am
Area JRel Res% (1):130.510 Area JRel. Res% (1):120.270
120
100 100
80 80
60 § 60 5 ;
5
40 . 40 4

Hinh 27: Pudong chuan La Hinh 28: Pudng chuén Ce

] Pr.DADIA T Nd,DADLA
] Area=2.40521921*Am ] Area=2.68274367%Am
Area JRel. Res (1):110.020 Area JRel. Resth (1):91.144
120
120
100
100
80
6 80 §
60
5 60 5
40
40
4 4

Hinh 29: Pudne chuin Pr Hinh 30: Dudng chuin Nd

3.5 Phan tich mau lép phu photphat bang phuong phap duong chuan

3.5.1. Pha ché dung dich va ché tao I6p phii ¢é thanh phan phu gia Pong, Niken, Xeri.
3.5.2. Pha ché cdc dung dich .

3.5.3. Ché tao 16p phi

3.5.4. Phd mdu

20 Rat204,10 (CARFATI002000M27 THEM.B)
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Hinh 40: Két qua tach peak ciia 13 NTPH & mau I6p phii

3.0.1. Lhe 1go 1op ma ‘ N
3.6.2. Ket qua tach pic va thanh phan cac NTPH trong mau lop ma Zn-Ni-NTDH.

[ DAD1 A, Sig=310,20 Ret=204,10 (CAREZA TANAOWA-74.0)
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Hinh 41. Két qua tach pic ciia mét s6 NTPH & mau ma

KET LUAN
-Sau mdt thoi gian tim hiéu va nghién ctru luén van da dat dugc nhiing két qua sau:
-Nghién ctru, khao sat va liwa chon cac diéu kién t6i wu cho viée xac dinh cac NTPH trén
hé sic ky dién di mao quan.
-Khao sat cac yéu td anh huong dén két qua do cac NTPH bang may sic ky dién di mao
quan, x4c dinh gidi han ciia cac nguyén t6 anh huéng nhu: Cu > 50 ppm: Fe, Mn, Ni, Zn,
PO4* >100 ppm dbi v6i ndng d6 NTPH 1 5 ppm.
-Nghién ctru tach va loai sat khoi dung dich chtra cac NTbH dé xac dinh cac NTPH trén
hé di¢n di mao quan.
-Xay dung qui trinh phan tich mau: 1ap dudng chuén, chon cac diéu kién xir Iy mau phu
hop.

Qui trinh duoc danh gia bang duong chuan:
- Ving tuyén tinh: khoang tuyén tinh ctia cac nguyén to dat hiém nam trong khoang tir
1ppm dén 50ppm.
- Gi61 han phat hién 1a: 0,5 ppm
- G161 han dinh lugng cua phuong phéap: 1,6 ppm
- b6 1ap lai: RSD% dao dong tur. 0,51% - 1,69% vdéi La, RSD% dao dong tu.1,23% -
1,59% véi Ce.
- b6 thu hoi: R% dao dong tur: 85,64% -106,18% vo1 La, R% dao dong tu: 85,213% -
111,25% voi Ce.

Ap dung qui trinh dé phan tich mau thuc té
Phuong phap phan tich CE 1a mdt trong nhiing phuong phap méi véi do nhay va do chon
loc twong d6i cao. Bang ky thuat phan tich CE cho phép xac dinh va dinh lugng dong
thoi cac NTDH trong 16p pht mdt cach thuén loi va thu dugce két qua chinh x4c voéi d tin
cay cao. Vi¢c khao sat Iya chon cac diéu kién tdi wu cung voi két qua phan tich mau thuc
té cho thiy co thé xac dinh truc tiép cac NTPH trong 16p pha bang phuong phéap CE.
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