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Tém tit
Bai bo chi ra céc két qua dénh gia kha nang chiét Zr(IV) trong HCI, HNO; bang
tac nhan PC88A pha loang trong petrolium (PTL), toluen thong qua viéc ghi do pho
hong ngoai (IR), pho tr ngoai (UV) cua dung dich Zr(1V), dung mdi PC88A-chat pha
lodng va phuc chat Zr(IV)-PC88A. Nghién ctru chi ra cdc dicu kién chict Zr(IV) toi uu
bang PC88A. Tur do, ap dung tach nén Zr(IV) nham xac dinh tap chat trong ZrO, bang
ICP-MS vai sai s6 tuong do6i < 7,9%. Thong qua pho EDX, XRD, TEM cho thay, san
phém ZrO; tinh ché dugc sau chiét c6 dg tinh khi€t, dang hinh cau, phan b6 déng déu
va ¢6 kich thudc nanomet (<30 nm), trién vong trong xtr 1y cac ion va chat mau trong
nudc thai.
Tir khéa: chiét, Zr(1V), HCI, PC88A, ICP-MS, nanomet.
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USING PC88A IN SOLVENT EXTRACTION FOR SEPARATION
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This study has showed results of extraction of Zr(IV) in HCI, HNO3; media by
PCB88A extractant dissolved in petrolium (PTL), toluen through of infrared and ultraviolet-
visually spectrum of Zr(IV) salt, solvent of PC88A, complex of Zr(IV)-PC88A. Results
indicates the optimal extraction conditions of Zr(IV) by PC88A in HCI, HNO3. From there,
applied on the separation of the Zr(I\V) matrix for determination of impurities in ZrO, by ICP-
MS with relative standard deviations (RSD) less than 5.9%. The EDX, X-ray diffraction
(XRD) and transmission electron microscopy (TEM) showed that is purity, the crystal
structure and morphology of new ZrO, product are spherical, evenly distributed and
nanostructure (<30 nm), which can be applied on the treatment of ions and colorants in
wastewater sources.
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1. MO PAU

Hién nay, nang lugng hat nhan dang 1a sy lya chon cua nhiéu quéc gia nham dam béo an
ninh ning luong, moi trudng Va su phat tién bén vimg.

Vi¢t Nam dang trong 1 trinh chuén bi xay dung va van hanh 2 nha may di¢n hat nhan ¢
Ninh Thuén. Do d6, dé hd trg cho viéc nghién ctru san xuét, kiém tra chét luong cling nhu st
dung vat liéu Zr ¢ Viét Nam phuc vu cho linh vuc hat nhan va mot s6 linh vuc khéc, nhiém vu
phan tich tap chét trong Zr d0 sach hat nhan, d6 sach cao la rat can thiét.

Kim loai va cac hgp kim zirconi sach hat nhan dugc str dung 1am vo boc thanh nhién liéu
va 1a vat liéu ché tao bd phén trao d6i nhiét cua 16 phan Gng hat nhan. Ung dung nay dua trén
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co s& cac hop kim Zr rit bén, kha nang chdng dn mon cao, d6 nhiém phoéng xa thap sau khi
tiép xuc véi tia birc xa va dong notron, kha nang dan dién, dan nhiét tét, c6 do déo cao, d& gia
cong co hoc va c6 nhiét do nong chay rat cao khoang 2200°C. Trén thé gidi cd khoang 80 -
90% Zr kim loai san xudt ra duoc dung vao linh vuc cong nghi¢p hat nhan va 10% Zr con lai
dugc dung trong cac linh vuc khac [1].

Thuc té cho théy, trong cé4c vat liéu Zr do sach cao va sach hat nhan van con kha nhiéu tap
chat v6i ham luong khac nhau va ching dau doc dén cac tinh chit quy bau cua Zr, nhét 1a tap
chat Hf. Vi vay, van dé tinh ché Zr sach hat nhan 1a van dé dugc cac nha héa hoc trén thé gioi
cling nhu & Viét Nam dic biét quan tim nghién ciru, tiéu biéu nhu cac cong trinh sb [1-2, 4-
8].

C6 nhiéu tic nhan duoc sir dung trong chiét tach Zr(IV) nhu D2EHPA, TBP, PC88A,
Cyanex 272,...trong d6 PC88A dang duoc quan tdm nghién ctru. Mot sd thong sé cia PC8SA
nhu sau: tén goi di-2-(etylhexyl) photphonic axit; cong thitc phan tir C16H35PO2(OH), M =
306,43 g/mol, d = 0,961 g/mL, do tan trong nudc 0,00031 mol/L, pK; = 4,1 (trong metanol),
cong thire cdu tao nhu sau [5]:

CH3(CH,)3CHCH OH
3(CHz)3C 2 z
CoHg P
SN
CH3(CH,)3CHCH,0 0
\
CoHs

Mit khac gan day, cac vat lidu voi kich thudc nano néi chung va ZrO, nano di dugc dinh
hudéng tham do xur li cac ion PO, F, Cr(IIT), Cr(VI)... c6 trong nudce thai nha may va dugce
danh gia 1a dat hiéu qua tt [10-11]. Ngoai ra, ZrO, nano va ZrO, nano/silan di duoc ché tao
thanh 16p mang trén bé mat thép CT3, lam ting do bam dinh giita bé mat thép véi 16p son
phu, ting kha ning chéng dn mon ciia thép 1én 2-3 1an [1-2].

Tir céc co s& néu trén, bai bio nay tap trung nghién ctru chi ra cac diéu kién tdi uu khi
chiét Zr(IV) trong mdi trudng HCI, HNO3 bang tac nhan PC88A nham phan tich tap chét va
tinh ché ZrO, nanomet tham do xir Iy méi truong.

2. VAT LIEU VA PHUONG PHAP
2.1. Ho6a chit, dung cu, thiét bi

Céc hoa chat co do tinh khiét phan tich da duoc str dung nhu: axit HCI 37%, mudi ZrCl,,
ZrO, (ran), tac nhan chiét PC88A (long), NH; dic, petrolium (PTL), toluen, xylen da cam
(XO).

Can dién tir c6 do chinh xac 0,0001g, micropipet 5,0 mL, phéu chiét dung tich 60 mL va
cac dung cu khac ding trong phan tich thé tich.

My do quang phd hong ngoai FT/IR (Affinity - 1S, Shimadzu), lip dat va van hanh tai
Khoa Hoéa hoc - Pai hoc KHTN - PH Quéc gia Ha Noi (HUS - VNU). May do quang phd
UV-Vis 1700 (Shimadzu, Khoa Hoa hoc - PHSP - BPHTN) trong ving budc song tir 200 - 800
nm.

May khéi ph6 cam tng plasma ICP-MS (Nexion 300Q) hiang PerkinElemr My. May
quang ph6é XRD ( lip dit va van hanh tai Khoa Hoa hoc - Pai hoc KHTN - PH Qudc gia Ha
Noi (HUS-VNU). Kich thudc hat trung binh dugc tinh dua vao pic déc trung cia pha anata
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(101) trén gian 46 XRD theo phuong trinh Scherrer: r=——2 trong do: r-la duong
A(26)cos @
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kinh (kich thudc) trung binh cua hat, nm; A= 1,54056 A (budc song cua tia X); A(26)=
FWHM (dd ban rong ctia vach nhiéu xa, radian); @ - la goc nhiéu xa Bragg ung voi pic
cuc dai (do).

Kinh hién vi dién tir truyén qua (TEM) JEM1010 (JEOL-Nhat Bén) tai Vién Vé sinh dich
t& Trung wong.May do quang phd UV-Vis 1700 (Shimadzu, Khoa H6a hoc - PHSP - PHTN)
trong vung budc soéng tir 200 - 800 nm.
2.2. Phuwong phap



Céc phuong phap ghi do phd IR va UV nhiam danh gia kha nang chiét Zr(IV) trong HCI,
HNO; bing tac nhan PC88A. Pé chup phd IR, cac miu long duge tao thanh mang trén vién
KBr. Bé chup phd UV, ban dau ghi do dudng nén baseline ciia dung dich axit, sau d6 ghi do
phé cac miu voi 1 cuvet chira nén va 1 cuvet chtra mau do.

Phuong phép chiét Zr(IV) bang dung mdi PC88A-PTL.

Phuong phap phd hap thu phan tir UV-Vis nhdm xac dinh Zr(IV) sau cac phép chiét:
Thém 0,5 mL XO 0,05% vao binh dinh muc loai 10,0 mL; C6 can tur tir cdc pha nudc sau
chiét dén khan; Dung HC1O4 0,5M dé hoa tan mudi trong céc va chuyén toan bd vao binh
dinh mic dén vach dé duge 10,0 mL dung dich phuc ZrXO (mau d6 méan). Mau dbi ching
duoc chuan bi tuwong ty nhu trén nhung khéng c6 mudi Zr(IV). Tién hanh do do hip thu
quang cua cac dung dich & budc 549 nm.

Phuong phap ICP-MS dé xac dinh tap chit sau khi tach nén Zr(IV).

Phuong phap EDX, XRD, TEM dé nghién ctru thanh phan, hinh thai cdu trac cia san
pham ZrO, sau khi chiét dung moi.
3.KET QUA VA THAO LUAN
3.1. Phé hap thu UV-Vis ciia XO va ZrXO

Qua viéc nghién ciu tai lieu tham khao [1], ching t6i nhan thdy méi truong HCIO,
0,5-1M tao diéu kién thuan loi cho sy hap thu mau cua thude tha XO va phic ZrX0. Két qua
do phd hap thy phan tir caa XO va ZrXO trong mdi trudng HCIO, 0,5 va 1M duoc chi ra ¢
hinh 1 (a, b).
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Hinh 1. Phé UV- Vis ciia XO, ZrXO trong HCIO4 0,5M (a) va trong HCIO, 1M (b)

Trong mdi trudng HC1040,5-1M, XO c6 d6 thy quang rat thap va gan nhu khong thay doi.
Do hap thu quang ctia ZrXO kha cao va dat cuc dai 1an luot tai cAc budc song 549 va 536nm,
phd hép thu cia phirc ZrXO va phd ctia XO hoan toan khong bi xen pha nhau. Do vay, chling
t6i chon budc séng 536 nm dé xac dinh Zr(IV) trong méi truong HC1O4 1M sau cac phép
chiét Zr(IV).

3.2. Panh gia kha ning chiét Zr(1V) bing tac nhan PC88A thong qua pho hong ngoai
(IR) va phd tir ngoai (UV)

* Kha nang tao phuc cua Zr(IV) va PC88A duoc danh gia thong qua phd IR cua Zr(1V)-
HCI 3M (2a), dung mdi PC88A-PTL (2b), phuc Zr(IV)-HCI-PC88A-PTL (2c) va tom tit ¢
bang 1.

Trén phd IR cia dung dich Zr(IV)-HCI 3,0M xuét hién tan sé 3417,46cm™ 1a ving dao
dong hoa tri nhém —OH cua H,0; ving tan s6 1199,35 cm™ duge quy gan cho dao dong ddng
mit phang nhom -OH; tan s6 665,80 cm™ 1a dao dong cua Zr(IV) [3, 5].

Trén pho IR ctia dung méi PC88A-PTL cd cac tan so 2859,85; 2959,39; 2959,51; 3696,19
cm™ 1a tAn s dao dong hoa tri ddi xtmg va khong dbi ximg ctia nhém -CHs, -CH, va -CH trong
PTL va PC88A,; tin s6 1461,41 cm™ 1a viing dao dong bién dang dbi ximg ciia nhém -CHs trong
PC88A. Dic biét, cac tan sb 1185,92; 1018,20 cm™ 14 dao dong dac trung cua nhom -P=0 va -P-
O-CH tu do trong PC88A [3, 4]. ’

Pho IR cua phuc Zr(1V)-HCI-PC88A-PTL cho thay: cac dao dong hoa tri cia -CH va dao
dong bién dang cia -CH3 trong PC88A gan nhu khong thay doi nhiéu so véi dung méi chiét.
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Tan s6 1185,92 cm™ dic trung cho nhom -P=0 trong PC88A d3 chuyén thanh dao dong
1189,50 cm™ trong phuc chét, diéu nay ching to ¢6 su tao lién két caa Zr(IV) véi nhém -P=0
cua PC88A. Con tan sb 1018,20 cm™ cua nhém -P-O-CH, chuyén dich vé tan sé 1013,60 cm™
trong phiic chiét duge. Céac van dic trung cua Zr(1V) tai 665,80cm™ duoc chuyén vé viing tan
s6 872,82 cm™ trong phuc chiét. Ngoai ra phd IR cua phuc con xuat hién 1 pic méi tai
1383,33cm™ 14 do sy tuong tc va chuyén dich caa mudi va dung mdi chiét. Bidu do cho thay
su twong tic manh gitra Zr(IV) véi nguyén td O cua nhdm -P=0 trong PC88A; nghia la
PC88A c6 kha ning tao phac manh véi Zr(1V) trong HCI va phtic nay chiét tét vao pha hiru
co [1,3,5].
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Hinh 2. Phé IR ciia Zr(IV)-HCI (a); PC88A-PTL (b); Zr(1V)-HCI-PC88A-PTL (c)
Bdng 1. Tom tdit si chuyén dich cdc buwéc song cia Zr(1V)-HCI, PC88A-PTL, Zr(1V)-
HCI-PC88A-PTL trén phé IR

Vzr(v) V.p=0 V-p-0-CH, VcH VcH
Zr(1V) 665,80

3

2859,85
PC88A/PTL 1185,92 | 1018,20 | 3698,34 | 2959,39
2959,51
2860,69
Zr-HCI-PC88A-PTL 872,82 | 1189,50 | 1013,60 | 3696,19 | 2929,96
2959,27
0,84
Do dich chuyén (PTL) 207,02 3,58 4,60 2,15 29,43
0,24

* Pé lam rd thém kha ning tao phuc cua Zr(IV) véi PC88A-PTL, phé UV-Vis caa
Zr(1V)-HCI, PC88A-PTL, Zr(IV)-HCI-PC88A-PTL ciing da dugc ghi do va chi ra ¢ hinh 3
(a,b,c).

Trén phd UV-Vis ciia Zr(IV)-HCI ¢6 hai cuc dai ¢ budc séng 285 nm va 315 nm. Con
trén phd UV ctia PC88A/PTL c6 hai cuc dai & budc séng 295 nm va 310 nm. Tuy nhién trén
phd UV cua phic Zr(IV)-HCI-PC88A-PTL xuit hién cac budc song cuc dai ¢ 281,25 nm;
334,38 nm va 356,25 nm. Cac su chuyén dich ¢ trén 1a do c6 su tao phuc gitra ion Zr(IV) véi
PC88A va két qua nay c6 sy phu hop v6i phd hong ngoai [1,3,4].
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Hinh 3. Phé UV-Vis ciia Zr(1V)-HCl (a); PC88A-PTL (b) va Zr(1V)-PC88A-PTL (c)

Tu két qua phgin tich cac pho IR va UV-Vis, cho thay c6 su tao phtirc manh gitra ion Zr(IV)
v6i dung moi chiét PC8SA-PTL va L)hl'l’C duoc tao thanh chiét mar}h lép pha hitu co. Nhu vay
trong moi truong axit HCI 3,0M c¢6 thé dung tac nhan PC88A-PTL de chiét Zr(IV). 7

* Kha nang tao phac caa Zr(1V)-HNO3 véi PC88A-toluen duge danh gia thdong qua pho
IR cua Zr(IV)-HNO3; 3M (4a), dung mdi PC88A-toluen 42b), phirc Zr(IV)-HNO3-PC88A-
toluen (4c) va tom tit & bang 2.
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Hinh 4. Phé IR ciia Zr(1V)-HNOj3 (a); PC88A-toluen (b);
Zr(1V)-HNO3-PC88A-toluen (c)

Trén phé IR cia dung dich Zr(IV)-HNO3 3M, xuét hién tan sé 3433,17 cm™ la ving dao
dong hoa tri nhom -OH ciia H,0; tin s6 1633,27 cm™ 13 ving dao dong dic trung ctia nhom

NO3’; viing tan s6 1384,29 cm™ dwoc quy gan cho dao dong dong mit phéng ctia nhom -OH.
Vung dao dong 825,23; 652,46 cm™ dic trung cho dao dong cua ion Zr(IV).

Phé IR cia PC88A-toluen, cac tan sb 2959,72; 2930,94; 2874,15 cm™ dugc quy gan cho
vung dao dong hoa tri d6i xtmg va khong ddi ximg cac nhém -CH, va -CH trong toluen va
PC88A; dao dong 1463,97 va 1380,20 cm’? dac trung cho dao dong -CHj; trong PC88A. Tan
s6 1196,72 cm™ diac trung cho nhém -P=0 tir do trong PC88A. Tan sé 1036,86; 984,22 cm™
dac trung cho nhom -P-O-CH, trong PC88A.



Trén phé IR cua phuc chiét Zr(IV)-PC88A-toluen, cac dao dong hoa tri dbi xung, bat dbi
xtng cta -CH va dao dong bién dang ciia -CHj3 trong PC88A gan nhu khong thay doi nhiéu
s0 v6i dung méi chiét. Tan s6 1196,72 cm™ caa nhém -P=0 trong PC88A di tach thanh 2 dao
dong & 1139,02 va 1270,86 cm™ trong phirc chat, didu nay ching té c6 sy tao lién két cua ion
Zr(IV) véi nhém -P=0 cua PC88A. Cic van dic trung cua Zr(IV) trong phirc duoc thé hién rd
trong viing 875,71; 763,19 cm™. Pic biét, ving dao dong 1635,53 cm™ cua nhém -NO; trong
Zr(NOs), bi mét hoan toan va chuyén thanh 2 dao dong 1608,98 va 1553,41 cm™ trong phuc
chit. T d6 cho théy da c6 sy tao phtirc manh véi ion Zr(IV) trong HNOj3 va phic PC88A-
toluen.

Bdng 2. Tém tdt see chuyén dich cdc buoc song cia Zr(1V)-HNOs,
PC88A-toluen va Zr(1V)-HNO3-PC88A-toluen

Y vos Vo e Voo |Ve-o-cuw| VE . VG| Few .F5% | Vom
B25.23;
FZr(IV)-HMNO3 3N 163317 e 3433 2
N 652,46 _
BegEA-tol 1196 72 984,22; 2874.15; 1380.20;

1036.86 | 2959,72 1463,97

Zr(IV)-HNO3-PCSSA-toluen | 1646.37 |5 22 13| 127086 | 1%4%€%| 3684 01 1406,09;
1139.02 1381,14
763,19
P X _ 62495
P dich chuyen (toluen) 132 50,48 T4 14 102,16

* Pho UV caa Zr(IV)-HNOs, PC88A-toluen, Zr(1V)-HNO3-PC88A-toluen ciing da duoc
ghi do va chi ra ¢ hinh 5(a, b, c).

Trén phd UV-Vis cua dung dich Zr(1V)-HNO; xuét hién 2 cuc dai & budc song 295,5; 335
nm. Con trén phd UV cua PC88A-toluen xuat hién budc song cuc dai & 290,5 nm. Tuy nhién,
trén phd UV-Vis caa phtc Zr(IV)-HNO3;—PC88A-toluen xuit hién pic 285,5; 325,5 nm cua -
NO; trong Zr(NOs). Cac su chuyén dich ¢ trén 1a do cd sy tao phuc giira ion Zr(1V) véi
PC88A va két qua nay c6 su pht hop véi phd hdng ngoai [1,3,6].

Tir két qua phan tich cac phd IR va UV-Vis, cho thiy su tao phirc manh giita ion Zr(IV) voi
PC88A-toluen va phirc dugc chiét manh 1én pha hitu co. Nhu vay trong axit HNO3 3,0M c6 thé
ding tac nhan PC88A-toluen dé chiét Zr(IV).
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Hinh 5. Phé UV Vis cua Zr(IV) HN03 (a) P088A toluen (b); Zr(IV) PC88A toluen (c)
Nhén xét: Thong qua viéc ghi do phd IR, UV, so sanh d6 dich chuyén tan sb ctia cac

nhom dic trung -P=0 va -CH,-P=0 & bang 1 va 2, chung t6i danh gia kha nang chiét Zr(IV)

theo thtr tuy sau: dung moi PC88A-kerosen > PC88A-PTL; moi truong HNO3 > HCI.

3.3. Khio sat cac tinh chét diic trung ciia h¢ chiét Zr(IV)-HCI, HNO3 bang PC88A-PTL,

toluen

Két qua dugc chi ra ¢ bang 3.



Bing 3. Tinh chit ciia cac hé chiét Zr(IV)-HCl, HNO; bang PC88A-PTL, toluen

STT Cic yéu to Hé Zr(IV)-HCI-PC88A- | Hé Zr(IV)-HNO;-PC88A-
dic trung PTL (%EXx = 71,22%) kerosen (%0EXx = 75,06%0)
1 | Mbi truong chiét HCI 3M HNO; 3M
1 Nong d6 Zr(IV) 10°M 3.10°M
2 | Nong do dung moi PC88A 2.10°M/PTL PC88A 6.10°M/toluen
3 | Tthoi gian tiép 20 phat 25 phat
xuc hai pha
4 | Tiléthé tich 1/1 1/1
hai pha
5 |Dung Iluong chiét LO = 0,909 g/L LO =0,2725 g/L
Z1(IV) ctia pha hitu co | (sau 4-5 1an tiép xuc pha) | (sau 4-5 1an tiép xtic pha)
6 | Dung dich rira chiét HCI 4M HNO; 4M
7 | Dung dich giai chiét H,SO4 1M H,SO,4 1,5M

3.4. Phan tich tap chit trong miu Zr(1V) sach hat nhan
Chung t6i sir dung cac didu kién t6i wu & trén dé tach nén Zr(IV) va xac dinh tap chat
trong ZrO; (Nga).

Bdng 4. Xdc dinh tap chit bang ICP-MS (Nixon 300Q) sau khi tich nén

trong mau Zr0, bang PC884 50‘7 /kerosen (3 lan lap lai)
Xéc dinh sau khi tach nén Zr(1V) bang PC88A 50%/kerosen
A , . Saiso6 | Saisbcac | Giatri
STT | Nowen | 2o N;)Qg Himlugng | wong | gia i chip .
: (na/g) doi trung binh | nhéan (a)
(Hg/L)
(RSD,%) (Sy)
1 As 75 | 10,09 | 0,0433+0,0039 1,2 0,0208 | 0,0419 | 0,0695
2 Cd 111 | 520,15 | 2,2320+0,1829 1,1 0,0191 21914 | 2,1299
3 Pb 208 | 11,22 | 0,0481+0,0018 0,5 0,0087 0,0426 | 0,6441
4 Cu 63 4,36 0,0187+0,0020 1.4 0,0242 0,0137 | 0,2065
5 Cr 53 | 17,94 | 0,0770+0,0092 1,6 0,0277 | 0,0670 | 0,3603
6 Ni 60 4,52 0,0194+0,0013 0,9 0,0156 0,0127 | 0,4294
7 Hg 202 0,25 0,0011+0,0005 59 0,1022 0,0003 | 0,0077
8 Mn 55 12,81 | 0,0055%0,0057 14 0,0242 0,0483 | 0,2767
9 Zn 66 | 35,76 | 0,1535+0,0171 15 0,0260 0,1450 | 0,3243
10 Co 59 | 0,322 | 0,0014%0,0001 11 0,0191 0,0008 | 0,0311
11 Fe 57 | 199,75 | 0,8571+0,0830 1,3 0,0225 0,8354 | 0,9649
12 Be 9 0,42 0,0018+0,0004 3,2 0,0554 0,0012 | 0,0101
13 Li 7 0,25 0,0011+0,0001 1,6 0,0277 0,0007 | 0,0134
14 Mo 100 | 0,89 0,0038+0,0007 2,5 0,0433 0,0027 | 0,0248
15 Ag 107 | 3755,6 | 16,1159+2,2805 19 0,0329 | 15,9829 | 4,0392
16 Sb 121 0,79 0,0034+0,0005 1,8 0,0312 0,0031 | 0,0101
17 Se 82 1,13 0,0048x0,0009 2,6 0,0450 | 0,0044 | 0,0108
18 Sr 88 8,23 0,0353+0,0039 15 0,0260 0,0329 | 0,0930
19 Ti 49 | 647,18 | 2,7771+0,6412 3,1 0,0537 2,7677 | 0,1758
20 TI 205 0,21 0,0009+0,0003 4,2 0,0727 0,0007 | 0,0026
21 Vv 51 14,15 | 0,0607+0,0077 1,7 0,0294 0,0582 | 0,0855
22 Ba 137 | 28,66 | 0,1230+0,0073 0,8 0,0139 0,1149 | 0,5812
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23 Mg 24 | 93,72 | 0,4022+0,0270 0,9 0,0156 | 0,3945 | 0,4937
24 Ca 43 | 1575,5 | 6,7607+0,9063 18 0,0312 | 6,6566 | 3,3400
25 Sn 118 2,59 | 0,0111+0,0016 19 0,0329 | 0,0093 | 0,0543

Két qua phan tich tap,chét trong mau ZrOg (CNXH) sau khi téch, nén bépg chiét dung
moi PC88A 50%/PTL cho thdy, cd ham luong cac tap chat 1a nho, mot so tap chat 16n nhu Ag
(16,1159 pg/g); Ca (6,7607 pg/g); Ti (2,7771 pg/g), Cd (2 2320 ug/g) Sai sb twong ddi cua
phép xac dinh nho (<5 9 %); Cac gla tri tr déu nho hon gia tri tra bang t(0,95;2) = 4,3, do do cac
két qua phan tich xac dinh dugc c6 do tin cay va do chinh xéac cao. Vat lidu ZrOz (Nga) dap
tng yéu cau do sach phan tich. ) o
3.5. Nghién ctru hinh thai cau truc tinh thé ZrO; sau Kkhi tinh ché bang PC88A/PTL

Pho EDS, XRD va TEM ctia san pham ZrO, sau khi tinh ché bang PC88A-toluen dugc chi ra &
cac hinh 6,7 vas.

cpE

Zr

250 Spectrum label:

] ZrO, PCB88A toluen
200—] Elmt Element Atomic
§ % %

R O K 30.02 70.98

ZrL 69.98 29.02
Total 100.00 100.00

50—5
]e * =<2 Sigma
] pra | pra |

T I 1
u] 5 10 15

Energy (et

100

Hinh 6. Phé EDX ciia sdn phiam ZrO, sau khi tinh ché bang PC88A-toluen

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - \vv2
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Print Mag: 208000x @ 51 mm 20 nm Print Mag: 125000x @ 51 mm 100 nm

1:59:00 p01-09-18 HV=80.0kV 2:08:02 p01-09-18 HV=80.0kV

TEM Mode: Imaging Direct Mag: 100000x TEM Mode: Imaging Direct Mag: 60000x
EMLab-NIHE EMLab-NIHE

Hinh 9. Anh TEM ciia méu ZrO; tinh khiét sau khi chiét bang PCA 50%PTL
(a-20 nm, b-100nm)
Thong qua phd EDX cho thay, cac mau ZrO, sau khi tinh ché bang chiét dung moi
c¢6 thanh phan chinh 13 69,98% zirconi va 30,02% oxi vé khdi luong véi tong ham luong dat
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gin 100%. Cing v&i cac két qua phan tich tap chat & trén c6 thé khang dinh san pham dat do
sach rét cao gr:?m v61 d sach hat nhan.

Phé XRD cua san phim ZrO, c6 sy xuét hién 2 pic & d = 3,162 va d = 2,950 vdi goc
20°=29,102 va 31,010 tuong ung. Kich thudc hat tinh theo phuong trinh Scherrer nam trong khoang
23,37 - 26,30 nm, ching t6 san phém ZrQO, thu duoc dat kich thudc nanomet.

Két qua chup anh hién vi dién tr truyén qua (TEM) ciia cc san pham ZrO, (hinh
8a, 8b) sau tinh ché cho thiy, cac hat thu duoc c6 dang hinh cau, phan bé kha dong déu
va ¢6 kich thudc tinh thé trung binh < 26nm. Két qua xac dinh kich thudc hat theo anh
TEM kha phu hop véi tinh theo phd XRD. Két qua nay mé ra kha ning sir dung cic san
phém Zr0O; nano thu dugc lam vat liéu dé xu ly ion kim loai trong nudc thai hodc ché tao
16p mang cho thép trude khi son phu, s& duoc tiép tuc nghién ctu danh gia trong thoi
gian tiép theo.

KET LUAN

1. B3 danh gia kha ning chiét Zr(IV) bang PC88A thong qua nghién ciru phd IR; UV caa
Zr(1V), dung méi PC88A-PTL, toluen, cac phuc Zr(1V)-PC88A. Qua d6 cho théy cO su tao
phtic manh Zr(IV) véi PC88A, toluen tét hon PTL, HNOj3 t6t hon HCI.

2. Pi nghién ciru va chi ra cac didu kién tdi wu cta hé chiét Zr(IV)-HCIl, HNOj3 bang
PC88A-PTL, toluen cho thiy hiéu suat chiét Zr(IV) dat tir 70 - 75,06%.

3. P 4p dung diéu kién chiét tach t6i uu dé tach nén Zr(IV) va phén tich xac dinh 25 tap
chat trong ZrO, (Nga), cho thay mau ZrO, (Nga) dam bao do sach phan tich.

4. P4 tinh ché duoc san pham ZrO, va danh d6 tinh khiét cao, c6 dang hinh cau, phan bd
kha ddng déu, kich thudc hat < 26 nm.
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