Phan tich kim loai dat hiém theo tiéu
chudn 1SO 23597

Phén tich nguyén t6 dat hiém (REEs) nhanh chéng va chinh xac

bang Optrode

Sau khi dugc khai thac va tach khoi quang, céc
nguyén t& dat hiém (REEs) dudc tinh ché va ban dudi
dang thai kim loai, bt kim loai, oxit dat hiém (REOs),
hop kim hodc mu6i. REOs thudng c6 dé tinh khiét trén
97%, trong khi théi kim loai va bét kim loai thudng
dat ft nhat 99%.

Ham luong khdi lugng clia cac kim loai dt hiém trong
nhng san pham nay la mot chi tiéu chat luong quan
trong, dong thai la yéu t6 then chét quyét dinh gid tri
va kha nang Uing dung ctia ching. C4c REE tinh khiét
thudng dugc hoa tan trong axit, sau d6 do tinh khiét
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dudc xéc dinh bang nhiéu phuong phép khac nhau.
Mot trong nhiing phuong phdp quan trong nhat la
chudn dé sir dung xylenol orange lam chét chi thi
theo tiéu chudn ISO 23597.

Chuédn doé 1a mdt phuong phép tuyét déi, mang lai
nhiéu uu diém so vdi cac ky thuat da dugc thiét 1ap
nhu quang phd hap thu nguyén tlr (AAS). Cac phép
chuén dé st dung Optrode M2 da dugc chiing minh
cho két qua chinh xac va cé do 13p lai cao, vdi ty |é thu
hoi cac nguyén t6 dat hiém dat khoang 100%.
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GIGI THIEU

Chuén dé quang hoc 1& mét phuong phép cé do
chinh x4c cao, nhanh chéng va tiét kiém chi phi dé xac
dinh do tinh khiét cta kim loai dat hiém. Cac phuong
phép phan tich khdc nhu quang phé hdp thy nguyén
tur (AAS) yéu cau phai thuc hién hiéu chudn trudc khi
phan tich. C4c chat chudn dung cho muc dich nay
thuding dugc xac dinh ham lugng bang phuong phap
chu&n do kim loai dat hiém. Do do, viéc xac dinh truc
ti€p céc nguyén t6 dat hiém bang chudn dé 1a hop ly
hon so vai s dung phuong phap AAS phc tap va
cling can hiéu chuén.

C4c nguyén t6 dat hiém sau khi dugc hoa tan hoan
toan sé dugc tron vdi chat chi thi xylenol orange (XO).

MAU VA CHUAN BI MAU

C4c dung dich chudn nguyén t6 dat hiém dugc hoa
tan trong axit nitric dugc st dung lam mau phéan tich.
Nhiing mau nay rét tuong doéng véi cdc mau REE ducc
hoa tan trong axit dang dugc s dung trong cong
nghiép, chang han nhu cdc mau dung dé xac dinh
ham lugng bang phuong phap quang phé hap thu
nguyén ti (AAS). Phuong phép dugc thuc hién dua

THUC NGHIEM

Céc phép xac dinh dugc thyc hién trén hé théng
OMNIS Professional Titrator dugc trang bi cac OMNIS
Dosing Module (Hinh 1) va Optrode M2.

Mot luong mau thich hap dudc can vao coc chuén
d6, sau dé b6 sung dung dich dém axetat va dung
dich chi thj xylenol orange. Mau dugc chuén dé bang
dung dich EDTA d& dudc chudn hda cho dén sau
diém tuong duong thi nhat.
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Chat chi thi nay tao thanh mot phic chat cd mau vai
cation dat hiém (Ln3+), sau dé dudc chudn dé bang
ethylenediaminetetraacetic acid (EDTA). Khi toan b6
ion kim loai d& dugc tao phuc hodc dugc chudn do
hoan toan, mau sac clia phic chat sé thay doi.

Céc phan Ung dugi day mé ta mét cach don gian qua
trinh chudn dé vdi cation lantan:

Ln>* + XO > Ln(X0)

Ln(XQ) + EDTA > Ln(EDTA) + XO

Ln(XO) cé mau do, trong khi XO c6 mau vang.
Optrode cé thé dugc st dung dé xéc dinh su thay dbi
mau sac nay vaéi dé chinh xac rat cao tai budc séng
574 nm.

trén tiéu chudn 1SO 23597 [1] cling nhu cbng trinh
nghién cfu ctia S. J. Lyle va cong su [2].

Ung dung nay dugc minh hoa trén céc dung dich
chuén cua yttri (Y), samari (Sm) va dysprosi (Dy).
Khéng can thuc hién bat ky budc chudn bi mau nao
trudc khi phan tich.

Hinh 1. Khi dugc trang bi Optrode M2, hé théng OMNIS
Professional Titrator cing cdc OMNIS Dosing Module (dudc minh
hoa trong hinh) 1a m6t cu hinh ly tuéng dé xéc dinh ham lugng
kim loai dat hiém.
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KET QUA

Nhu dugc trinh bay trong Bang 1, két qua cho thay ty
lé thu hoi cao va khang dinh dé tin cdy cla phuong
phap chuén dé quang hoc. M6t dudng cong chuén
d6 dién hinh cta dung dich chuén yttri dugc thé hién
trong Hinh 2.
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Hinh 2. Chu4n dé quang hoc dung dich chu&n yttri bang
Optrode M2.

Bang 1. K&t qua chudn dé quang hoc cac nguyén t6 dat hiém bdng Optrode M2 (n = 6).

Sample (n =6) Content (g/L) Recovery (%)
Yttrium 9.98 100.0
Samarium 10.10 100.6
Dysprosium 10.08 100.9

KET LUAN

Trong Application Note nay, dé tinh khiét cla cac
nguyén t6 dat hiém (REEs) dudc xac dinh bang
phuong phép chudn dé quang hoc st dung Optrode
M2. Phuong phédp nay la mot gidi phdp thay thé hiéu
qua, chinh xéc va tiét kiém chi phf cho céc kj thuat
phan tich truyén théng nhu quang ph6 hap thu
nguyén ti (AAS) trong viéc xac dinh dé tinh khiét cua
cadc nguyén t6 dat hiém. Do la mot phuong phép
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tuyét déi, chudn doé khéng yéu cau quy trinh hiéu
chuén phuc tap, giup phuong phép nay tré nén dac
biét hap dan déi vsi ngudi str dung.

Nh& kha nang diéu chinh budc séng linh hoat cla
Optrode cling véi su ho trg ctia OMNIS Software déng
tin cdy, viéc xac dinh cac nguyén té dat hiém theo tiéu
chudn 1ISO 23597 ¢4 thé dugc thuc hién doi véi toan
b6 cac nguyén t6 dat hiém da dugc biét dén hién nay.
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CAU HINH
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OMNIS Professional Titrator with magnetic stirrer
Innovative, modular potentiometric OMNIS Titrator
for stand-alone operation or as the core of an OMNIS
titration system for endpoint titration and
equivalence point titration (monotonic/dynamic).
Thanks to 3S Liquid Adapter technology, handling
chemicals is more secure than ever before. The
titrator can be freely configured with measuring
modules and cylinder units and can have a rod stirrer
added as needed. Including "Professional" function
license for parallel titration with additional titration or
dosing modules.
- Actuation via PC or local network
- Connection option for up to four additional
titration or dosing modules for additional
applications or auxiliary solutions
- Connection option for one rod stirrer
- Various cylinder sizes available: 5, 10, 20 or 50
mL
- Liquid Adapter with 3S technology: Safe
handling of chemicals, automatic transfer of the
original reagent data from the manufacturer

Measuring modes and software options:

- Endpoint titration: "Basic" function license

- Endpoint and equivalence point titration
(monotonic/dynamic): "Advanced" function
license

- Endpoint and equivalence point titration
(monotonic/dynamic) with 5-way parallel
titration: "Professional" function license

OMNIS Dosing Module without stirrer

Dosing module for connection to an OMNIS Titrator
for extending the system to include an additional
buret for titration/dosing. Can be supplemented with
one magnetic stirrer or rod stirrer for use as separate
titration stand. Freely selectable cylinder unit with 5,
10, 20 or 50 mL.
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Optrode M2
Optical sensor for photometric titrations offering 8
different wavelengths. The wavelength can be
switched using the software (tiamo 2.5 or higher) or
with a magnet. The glass shaft is completely solvent-
resistant and easy to clean. For example, this space-
saving sensor is suitable for:

- Non-aqueous titrations in accordance with USP

or EP

- Determinations of carboxyl end groups

- TAN/TBN in accordance with ASTM D974

- Sulfate determination

- Fe, Al, Caiin cement

- Water hardness

- Chondroitin sulfate in accordance with USP
The sensor is not suitable for determinations of
concentrations via measurement of color intensity

(colorimetry).
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