NGHIEN CUU TACH ZIRCONI KHOI CAC TAP CHAT TUCAC MOI
TRUONG AXITBANG PHUONG PHAP CHIET DUNG MOIVOI PC88A
TRONG DUNG MOI HUOU CO
LE BA THUAN® NGUYEN XUAN CHIEN®, CHU MANH NHUONG®

'Vién Cong nghé Xa bzem Vién Nang lyong Nguyén tur Viét Nam
°Khoa Hoa hoc, Trirong Bai hoc Su pham Thai Nguyén

Lién h¢ voi tac gia: chumanhnhuongkhoahoa@gmail.com — DT: 02803856853-0986519251

T6m tit: Bai bao chi ra cic két qua nghién ctru anh huong cta luong 1on Zr dén viée xac
dinh c4c nguyén té khac, anh huong ciia ban chat chét pha lodng (n-hexan, benzen, cachon
tetraclorua, clorofom) va ban chit moi truong axit (CH,CI-COOH, HNO;, HCI, H,SO,)
dén hiéu suat chiét zirconi va cac nguyén t6 khac bang PC88A. Két qua cho thiy: Dé xac
dinh ham luong cac nguyén t6 voi sai sb cho phép thi luong Zr téi da gap 1250 lan cac
nguyén té. O cung néng d6 0,3M, cac mdi truong axit HNO; va HCI thuan loi hon cac
moi truong CH,CI-COOH va H,SO, dén kha nang tach Zr khoi cac nguyén tb khéc. Véi
moi truong chiét 1a HCI thi cac dung mdi n-hexan, clorofom, cachon tetraclorua déu cé
thé duogc st dung dé pha lodng PC88A nhung véi moi truong HNO; thi sir dung dung mdi
benzen c6 tac dung tot hon ca dén kha nang tach Zr khoi cac nguyén té khac.

Céc hé chiét vai moi truong HCI 0,3M va sir dung tac nhan PC88A pha lodng trong n-
hexan khi c6 mit cac mudi Na,SO, va NaNO; & ndng do 0,005M c6 tac dung tot dén kha
nang tach Zr khoi cac nguyén té khac. Dic biét, Na,SO, gay giam chiét dbi véi Zr, Hf 1a
manh hon so vi NaNO; va kha nang tach Zr khoi Hf duge thé hién rd rét nhat khi sir
dung Na,SO, (0,01-0,03M).

I. MO PAU

Zirconi (Zr) 1a mot kim loai cd tinh chiu nhiét cao voi nhiéu dic tinh co Iy vuot troi va kha
nang chong an mon cao. Hién nay trén thé gidi, kim loai va cac hop kim cua zirconi duoc sir dung
rong réi dé ché tao vat liéu hat nhan (vat liéu 10 phan tng, vo boc thanh nhién liéu) trong 10 phan g
hat nhan. Tinh wu viét cua vat liéu zirconi dugc khang dinh dwa vao ban chat nguyén té Zr ¢ tiét dién
leu gitr notron nhiét rat nho (gan nhu nho nhat), dam bao qua trinh trao d6i nhiét thuan loi trong 10
phan tmg, Dé c6 dugce tinh wu viét nhu vy cac vat liéu zirconi phai dam bao c6 4o tinh kiét hat nhan,
dic biét la ham lugng cho phép cua hafni va cac nguyén t6 co tiét dién bat notron 16n phai rat thap Vi
vay trong qua trlnh san xuat cac vat liéu zirconi sach hat nhan , cAn phai xac dinh ham lyong cac tap
chat dé danh gia chat luong cua san pham. Hién nay co mot s6 phu:ong phap xac dinh ham lvong cac
nguyén to tap chit trong cac vat ljéu zirconi nhu  : Phuong phap phd hap thu nguyén tc  (AAS) [3];
Phuong phap kich hoat notron (NAA) [4]; Phd huynh quang tia X (XRF) [5]; Phuong phap AES ngon
lwa [6]; Phuong phap ICP-AES [7].

Dic biét, hién nay phuong phap ICP -MS duoc su dung rit rong rai dé xac dinh ham luong
nhiéu nguyén t6. Tac gia Nakane Kiyoshi da sir dung ICP-MS d6 phan giai cao dé xac dinh luong vét
cac tap chét Na, Mg, Al, Ca, Ti, V, Cr, Mn, Fe, Ni, Sr, Cs, La, Ce, Hf, Pb, Bi c0 trong bot ZrO, do
sach cao [8]. Nhoém nghién ctru Zhang va cong su da st dung ICP-MS dé xac dinh nhiéu tap chét trong
Zr siéu min [9]. Céc téc gia Burger va Riciputi da st dung ICP-MS dé x4c dinh ty 1¢ dong vi cac
nguyén to trong mot ) vat liéu hat nhan [10] Ngoai ra tac gla Conrad Gregoire va cong su da st dung
ETV-ICP-MS dé xac dinh luong vét mot s6 nguyén t6 dat hiém, U, Th trong quéng zircon don khoang
[11].

ICP-MS la phuong phap phan t ich hién dai cho phép xac dinh dong thoi luong véthon 70
nguyén tb tir Li dén U 61 d6 nhay va do chon loc rat cao (gioi han phat hién tir ppb-ppt d6i voi tat ca
cac nguyén to) trong cac nén mau lon. Tuyr nhién, khi nén mau qua lon th1 két qua xac dinh ham lugng
céc nguyén to theo phuong phap ICP -MS se khong dam bao d6 chinh xac . Do do, truoc khi xac dinh
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céc tap chét trong cac vét liéu zirconi sach hat nhan béng ky thuat ICP-MS, can phéi tach bo luong lon
nén Zr ra khoi cac tap chat hoac tach cac tap chat ra khoi nén Zr . Viéc tach Zr ra khoi cac nguyén to

khac c6 thé duge thuc hién theo nhiéu phuong phap khac nhau nhu : phwong phap séic ky trao doi ion,
két tinh phan doan, két tua phan doan, hoa tan chon loc, chung cét va bay hoi phan doan, khuyéch tan
hop Chat bay hoi, dién phan hay chiét dung mdi...Hién nay phuong phép chiét dung méi duoc sir dung
trong cac mdi truong axit v0 co , hiru co voi cac tac nhan chiét khac nhau nhu  TTA, MIBK, TBP,

D2EHPA, Cyanex 272,..rat uu Vlet va c6 nhiéu trién vong [12]. Tuy nhién hién nay tac nhan chiét
PC88A pha lodng trong cac dung moi khac nhau chua duge su dung nhiéu trong nghién ciru chiét
zirconi cling voi cac nguyén té khéc.

Téc nhan PC88A (Di-2(etylhexyl) photphonic axit) lan dau tién duoc sir dung trong chiét tach
Co-Ni, sau nay dugc nghién ciru manh ¢ Nhat va Trung Qudc véi tén thuong pham la PC88A hay
P507. Cong thirc phén tir cua PC88A cb la CisH3sPO3, do tan trong nudc 0,00031M, ty trong
0,95g/cm®; pK,=2,34 (trong metanol), cong thtc ciu tao nhu sau [1]:

CaHe
CH,CH,CH, CH,CHCH /o
CH,CH,CH,CH,CHCH,- o o
L.

Trong co s d6, chiing toi nghién ctru anh huong cua ban chat chat pha lodng, cac mdi truong
axit va mot s mudi natri trung tinh dén hiéu suat chiét va kha ning tach Zr khoi cac nguyén t6 khac tir
hon hop da nguyén t6 bang phuong phap chiét dung méi sir dung tac nhan PC88A.

Il. VAT LIEU VA PHUONG PHAP

2.1. Hba chét, dung cu va may moc

- Dung dich chuan Zr, Hf, Ti (1000pug/mL) va dung dich chuan chtra 23 nguyén t6 (Ag, Al, B,
Bi, Ba, Ca, Cd, Co, Cr, Cu, Fe, Ga, In, K, Li, Mg, Mn, Na, Ni, Pb, Sr, Tl, Zn) 100ug/mL; PC88A,
CH2C|COOH khan, HN03 65%, HCI 37%, HZSO4 98%, H,O 18MQ, cac Chét pha |O§1ng n'C5H14,
C¢Hg, CCly, CHCl,. Cac hoa chét trén déu co do tinh khiét ciia Merck.

- May kh6i pho plasma cam ung(ICP-MS) Aligent 7500a — M§, micropipet va cac dung cu thuong
dung trong phan tich Cac thong s6 khi do phd ICP-MS Aligent 7500a duoc chi ra ¢ bang 1:

Bang 1: Cac thdng sé cua may phd ICP-MS Aligent 7500a

Cong suat cao tan RF 1540W Tdc d6 bom 6n dinh 0,1 rps
Do sdu mau 6,5mm Thoi gian bom 6n dinh 30s

Luu luong khi tao plasma 15L/min Nudc lam mat 2,4L/min
Luu lugng khi mang 1,2L/min Dang pho 3 diém
Luu luong khi phu trg 0,9L/min Thoi gian do cho 1 diém 0,1s

Tdc d9 bom rira 0,4 rps(v/s) | S6 lan do lap lai cho mot diém | 3 lan
Thoi gian bom rira 30s Toc dd bom mau 0,1 rps

2.2. Phwong phéap nghién ciru
2.2.1. Nghién ciru anh huong cia hrong Ién Zr dén viée xac dinh cac nguyén té

Chuén bi 6 dung dich chira c&c nguyén t6 (R), ndng do cc nguyén t6 trong céc dung dich la
nhu nhau. Thém vao cac dung dich nay lugng Zr tang dan theo cac ti 1€ Zr/R lan luot la: 0, 50, 250,
1250, 6250, 25000 lan. Do xac dinh ham lugng cac nguyén t6 trong cac mau trén bang may ICP-MS
va danh gié anh huong cua nén Zr.
2.2.2.Nghién ciru anh huong cia ban chat chat pha lodng, axit véd cac muoi

Tién hanh pha ché lan luot cac pha nudc chira Zr va cac nguyén to, nong do mdi nguyén t6 1a
lpg/mL trong mdi trudng cac axit CH,Cl-COOH (AM), HNO; (AN), HCI (AC), H2SO;4 (AS) nong do
déu la 0,3M. Nong do cac muoi trong pha nude duge nghién ciru trong pha nude tir 0 dén 0,07M.



Pha ché dung dich PC88A ndng do 10°M trong cac dung mdi (n- -hexan, benzen, cacbon
tetraclorua, clorofom) va dugc sir dung lam pha hitu co khi chiét Zr va cac nguyén t6.

2.2.3. Quy trinh chiét va xdc dinh cdc nguyén té

Chuyén 10mL pha nuwoc d3 chuan bi vao cac phéu chiét dung tic h 60mL, thém vao moi phéu
10mL PC88A 10°M trong dung mdi twong tng, tién hanh Iic 30 phut va dé can bang 15 phit. Sau do
tach lay pha nuéc dem co can lan 1. Tiép tuc thém 5mL hdn hop (HNO; 25% va HCIO, 20%) va co
can lan 2. Cubi cung dung HNO 3 0,3M dinh muc dén 10 mL va do trén may ICP -MS Aligent 7500a.
Céc két qua xac dinh ndng d6 duoc ding dé tinh hié  u suat chiét (%EX) va so by danh gia kha nang
tach cua Zr khoi cac nguyén té khac.

III. KET QUA VA THAO LUAN

1. Anh huéng cia hugng 16n nén Zr dén viéc xac dinh c4c nguyén t6
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Két qua chi ra trén hinh 1(A,B,C,D) cho thay lugng I16n nén Zr ¢6 anh hudng dén viéc
xac dinh ham luogng cua hau hét cac nguyén té. Khi tang ham lugng Zr trong nén thi khi xac
dinh céc nguyén té bang ICP-MS thi cho két qua giam so voi miu d6i ching. Trong do cac
nguyén té Al, Mg, Ca, Ba, Pb, Fe, Zn, As va dic biét Ag, Cd bi anh hudng rat manh khi ti I¢
Zr 16n gap 1250 lan cac nguyén t6. CAc nguyén té con lai bi anh hudng boi lwong 16n Zr it
hon va c6 thé xac dinh duoc voi sai s6 cho phép khi luong Zr Ién gap 6250 lan cac nguyén tb.
Nhu vay dé dam bao c6 thé xé&c dinh duoc cac nguyén té di kém véi Zr véi sai s6 cho phép
(<5%) thi trude tién can phai tach nén Zr sao cho luong Zr con lai chi duoc phép 16n gap
1250 lan leong céc nguyén to.

2. Anh huéng ciia mdi trudng axit khi chiét bing PC88A10°M trong n-hexan
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Két qua chi ra trén hinh 2(A,B,C,D) cho thiy: khi sir dung PC88A trong dung mdi n-hexan,
hiéu suat chiét Zr trong cac moi truong axit déu rat cao nhung cac nguyén té khac bién doi khong
gidng nhau. Trong mdi trudong axit CH,CI-COOH thi ca Zr va cac nguyén t6 khac déu co hiéu suat
chiét kha cao. Riéng vai mdi truong H,SO, thi hiéu suat chiét caa Zr thap hon va céc nguyén t6 khac
lai kha 16n va cao hon han so v&i 3 mdi truong axit con lai. Pac biét, cac mdi truong HNO; va HCI
cho hiéu suat chiét cia Zr rat cao khoang 96% va ciia cac nguyén t6 khéc thi khdng cao va thap hon so
VGi cac moi truong axit khac. Nhu vay kha nang tach Zr khoi cac nguyén td trong cac méi truong axit
HNO; va HCI 1a cao hon so voi hai mdi truong con lai va moi truong HNO; thuan loi hon HCI. Két
qua tinh todn qua 6 bac chiét va giai chiét khi sir dung moi truong HNO; va HCI thi lwong cac nguyén
t6 bi chiét va con lai duoc chi ra & bang 2.

Bang 2: Ham lugng cic nguyén t6 trong c4c pha khi chiét tir
mbi trudng HCI 0,3M va HNO; 0,3M (hé n-hexan, 6 bac chiét)

NguygrﬁgH“ Mbi truong HNO; Mabi truong HCI
Pha hiru co, % Pha nudc, % Pha hitu co, % Pha nuéc, %
Zr 77 23 78 22
Hf 71 29 72 28
B 1 99 49 51
Be 2 98 32 68
Ag 21 79 38 62
Céc ion khac 5 95 5 95

Nhu vay sau 6 bac chiét va giai chiét trong cac mdi truong HNO; va HCI, c6 thé tach duoc gan
nhu hoan toan cac tap chat va lugng Zr trong pha nuéc con lai khoang 22-23% s& khdng gay anh
hudng dén viéc x&c dinh céc tap chat bang ICP-MS trir mot s6 nguyén to6 nhu Hf, Ag, B, Be.

3. Anh huéng ciia mOi truong axit khi chiét bang PC88A 10°M trong benzen
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Trong trudng hop sir dung chit pha lodng la benzen, két qua cho thiy: voi hai mdi truong axit
CH,CI-COOH, HNO; gay hiéu tmg chiét gan giong nhau, ca Zr va cac nguyén t6 khac déu co hiéu
suat chiét kha cao. Riéng mai truong axit HCI cho hiéu suat caa Zr cao khoang 96% va cac nguyén to
lai thdp hon han so voi cac moi truong axit khac. Con mdi trudong H,SO, ciing cho két qua tuong ty
nhu véi trudng hop st dung dung mdi n-hexan, hiéu suat chiét caa Zr nho hon va cac nguyén té khéac
cao hon so véi cac moi trudng axit khac. Nhu vay, khi sir dung chat pha lofing 1a benzen thi hé chiét
v6i moi truong HCI s& cho kha nang tach Zr khoi cac nguyén to khéc 1a cao nhat va két qua tinh toan
qua 7 bac chiét va giai chiét khi stir dung méi truong HCI thi lugng cac nguyén t bi chiét va con lai
chira ¢ bang 3.

Béng 3: Him lugng c4c nguyén t6 trong c4c pha khi chiét tiy
mdi truong HCI 0,3M (hé benzen, 7 bac chiét)

Nhu vay sau 7 bac chiét va giai chiét trong moi truong HCI 0,3M, ¢6 thé tach dugc gan nhu
hoan toan cac tap chat, luong Zr trong pha nudc con lai khoang 26% s€ khong gay anh huong dén viéc

CsHs Moi truong HCI

Nguyén t6 Pha hitu co, % Pha nudc, %

Zr 74 26

Hf 69 31

B 62 28

Be 40 60

Ag 33 67

Cac ion khac 4 96

xéc dinh cAc tap chat bang ICP-MS trir Hf, B, Be, Ag.

4. Anh huéng ciia moi trudng axit khi chiét bang PC8SA 10™M trong cacbon tetraclorua
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V6i dung moi CCl,, nhan thay hiéu suat chiét ciia Zr déu dat gia tri rat cao khoang 96% trong
tat ca cac mdi trudng axit. Tuy nhién trong cac moi truong HNO; va HCI thi hiéu suit chiét cua cac
nguyén té khéc 1a thap hon so véi hai truong hop con lai va moi truong HNO; 12 tt hon ca dé tach Zr
khoi cac nguyén té khac. Nhu vay két qua nay co su twong tu nhu truong hop sir dung n-hexan va
diém khac biét nhat & day la hiéu suit chiét cua Zr trong mdi truong H,SO, cao hon khi sir dung n-
hexan va benzen. Ching t6i cho ring c4u trdc ti dién bén caa CCl,y va nang hon nuéc cua chat pha
lodng da gay nén su khac biét noi trén. Két qua tinh toan qua 10 bac chiét va giai chiét khi sir dung
moi truong HNO; thi lugng cac nguyén té bi chiét va con lai chi ra & bang 4.



5. Anh huéng ciia mOi trudng axit khi chiét bing PC88A 10°M trong clorofom

90%

75%

60%

45%

30%

15%

0% -

75%

65%

55%

45%

35% +
1 2 3

Bang 4: Ham luong cac nguyén t6 trong cac pha khi chiét tir moi truong HNO; 0,3M

(hé cachon tetraclorua, 10 bac chiét)

Nguyén t6 Pha hitu co, % Pha nudéc, %
Zr 67 33
Hf 59 41
B 49 51
Be 39 61
Ag 15 85
Cac ion khéac 2 98

Nhu vay qua 10 bac chict va giai chiet trong mdi truong HCI, c6 the tach dugce gan nhu hoan
toan cac tap chat va lugng Zr trong pha nude con lai khoang 33% s& khong gay anh huong dén viée
X&c dinh céc tap chat bang ICP-MS trir Hf, B, Be,Ag.
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Trong trudng hop sir dung dung mdi clorofom, két qua ciing cho thiy: cac moi truong HNO;
va HCI cho hiéu suat chiét Zr rat cao khoang 96% va cac nguyén t6 khac duoc chiét kém hon so véi
cac moi truong CH,CICOOH va H,SO,. Bic biét, khi sir dung CHCI; thi trong moi truong H,SO,, Zr
dugc chiét kém hon so véi khi sir dung CCl, mic du hai dung méi nay déu nang hon nude. Ching toi
cho rang cau tric caa CHCI; phan cuc hon so véi CCl, da 1am giam kha nang chiét phire khdng mang
dién cua Zr-PC88A trong moi tru:orng H2SO,. Két qua tinh toan qua 7 bac chiét va giai chiét khi st

dung mdi truong HCI thi lugng cac nguyén té bi chiét va con lai dugc chi ra & bang 5.

Bang 5: Ham lugng cac nguyén tb trong cac pha khi chiét tir moi truong HCI 0,3M

(hé clorofom, 7 bac chiét)

CHCI,4 Moi truong HCI
Nguyén t6 Pha hitu co, % Pha nudc, %
Zr 75 25
Hf 69 31
B 85 15
Be 42 58
Ag 35 65
Cr 23 77
Cac ion khéac 5 95




Nhu vay sau 7 bac chiét va giai chiét trong méi truong HCI 0,3M, ¢6 thé tach duoc gan nhu
hoan toan céc tap chat, va luong Zr trong pha nuéc con lai khoang 25% s& khong gay anh hudng dén
viéc xéc dinh cac tap chat bang ICP-MS trir Hf, B, Be, Ag, Cr.

Trén co so cac két qua da khao st ¢ trén, ching t6i chon mdi truong chiét 1a HCI va tac nhan
PC88A trong dung mdi n-hexan dé tiép tuc nghién ciru anh hudng ciia mot sé mubi natri khi chiét Zr
va cé4c nguyén t6 khac.

6. Anh hudng ctia Na,SO,, méi trudng HCI 0,3M, PC8SA 10°M/CeH14
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Khi nghién ciru anh huong cia mudi Na,SO, (mdi trudng trung tinh), két qua khao sat cho
thiy: ngay & nong do nho ciia Na,SO, 14 0,005M di gay hiéu tng giam chiét ddi véi kha nhiéu nguyén
t6 nhu Al, Ti, Fe, Cr, Mn, Co, Cu, Sr, Bi, Ag, Ba, In. Dic biét Zr, Hf ciing bi giam chiét ngay khi c6
mit ciia Na,SO, va su giam chiét ndy ting dan theo nong do ciia mudi, dong thai nhan thay Zr bi giam
chiét manh hon Hf. Biéu nay cho thiy, anion SO, cd kha nang phan tmg rat manh véi Zr, Hf va tao
ra cac phirc mang dién kho bi chiét 1&n pha hiru co nén hiéu suat chiét cua ching giam dan khi tang
nong d6 ciia mudi. O nong dd Na,SO, 0,005M thi hiéu suét chiét Zr giam tir 96% xudng con 86%, nén
miac du cac nguyén té khéc ciing bi giam chiét kha manh, nhung kha nang tach caa Zr khoi cac nguyén
t6 khac 1a chua cao. Tuy nhién, kha nang tach Zr khoi Hf lai dwoc thé hién kha r6 trong khoang nong
do Na,SO, tir 0,01-0,03M.

7. Anh huéng ciia NaNO,, méi trudmg HC1 0,3M, PC88A 10°M/CgH.,
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NaNO3,M

Két qua khao sat anh hu:orng ctia mudi NaNOjs (ciing ¢6 moi truong trung tinh) cho thdy c6 sy
tuong ty nhu anh huéng cua muoi Na,SO, dé nghién ctru ¢ trén. Hau hét cac nguyén to bi giam chiét
va chi ¢6 Zr, Hf, B, Be, Li dugc cuong chiét. Pac biét khi nong ¢6 NaNO3<0,05M thi Zr, Hf ¢6 hiéu
suat chiét cao gén nhu khdng doi va chi khi ndng do NaNO3>0,05M thi Zr, Hf moi bat diu bi giam
chiét. Nhu vay céc phdi tir sunfat va nitrat déu gay giam chiét d6i véi nhiéu nguyén t6 nhung goc
sunfat gay giam chiét Zr va Hf 1a manh hon gdc nitrat. Trong méi truong c6 NaNO; 0,005M, hiéu suat
chiét Zr, Hf dat 94%; Be, B dat 93%; Ag dat 75%; Ca, Fe, Ba khoang 60%; cac nguyén t6 khac dat
dudi 50%. Két qua tinh toan qua 7 béc chiét va giai chiét khi sir dung méi truong HCI 0,3M c6 NaNO;
0,005M thi lwong cac nguyén té b chiét va con lai dwoc chi ra & bang 6.

Bang 6: Ham lugng cac nguyén tb trong cac pha khi chiét to
moi truong HCI 0,3M++NaNO; 0,005M (hé n-hexan, 7 bac chiét)

n-CeHys | Moi truong HCI 0,3M+NaNO; 0,005M
Nguyén t6 Pha hitu co, % Pha nudéc, %
Zr 61 39
Hf 67 33
B 76 24
Be 55 45
Ag 13 87
Cac ion khac 4 96

Nhu vy sau 7 bac chiét va giai chiét voi moi truong trén, c thé tach dugce gan nhu hoan toan
cac tap chat, va lugng Zr trong pha nudc con lai khoang 39% khong gay anh huéng dén viée xac dinh
cac tap chat bang ICP-MS trir Hf, B, Be,Ag.

Tur cac ké:t qua nghién ctru ¢ trén cho thay: O nong d6 0,005M thi NaNOs ¢6 kha nang tach Zr
khoi cac tap Qhét tot hqn S0 v&i Na,SO,. Con kha nang tach Zr khoi Hf trong cac hé ¢6 muoi la chua
cao va 1én nhat khi chiét trong méi truong c6 Na,SO, tir 0,01-0,03M.

IV.KET LUAN

1. ba nghién ctru clia luong lon Zr dén viée xéc dinh cac nguyén t6 bing ICP-MS. Két qua cho
thay lugng Zr toi da 16n gap 1250 lan céc nguyén to thi viéc xac dinh cac nguyén t6 vai sai s6 cho
phép.

2 Da khao sat h{lh huong ’cila ban chét axit khi str dung tac nhan PC88A dén hi¢u suat chiét ciia
Zr va cac nguyén t6 khac cho thay:

- Trong céc mdi truong CH,CI-COOH va H,SO,4 0,3M: hi¢u suét chiét cua Zr va cac nguyén to
khac déu kha cao. bac biét trong moi truong H,SO, thi Zr dugc chiét kém hon so véi cac truong hop
axit khac.

- M6i truong HNO; va HCI 0,3M rat thuan loi cho viéc tach Zr khoi cc nguyén té. Qua 6-10
bac chict va giai chiet voi hai moi truong axit nay thi 80% Zr duge tach khoi pha nuée va luong Zr
con lai s¢€ khong gy anh huong dén viéc xac dinh cac tap chat bang ICP-MS tru Hf, B, Be,Ag.

3. ba nghién ciru anh hudng cua ban chit chat pha lodng cho thay:



- Khi sir dung cac hé chiét véi: dung mdi la n-hexan, clorofom, cacbon tetraclorua va cac moi

truong HNO3, HCI 0,3M déu ¢6 kha nang tach lugng I6n Zr khoi cac nguyén t6 khac qua mot sb bac
chiét va giai chiét.

- Vi dung méi benzen thi méi truong axit HCI 0,3M la thich hop hon cdc mdi truong axit khéc.

4. ba khao sat anh huong cua cac mudi natri trung tinh va cho théy: mudi Na,SO, va NaNO; & néng
do 0,005M da gay hiéu tmg giam chiét kha nhiéu nguyén.Tuy nhién Na,SO, gay giam chiét ddi véi Zr,
Hf 1a manh hon so véi NaNO; va kha nang tach Zr khoi Hf rG rét nhat khi sir dung Na,SO, tir 0,01-
0,03M. Sau 7 bac Chlet va giai chiét véi moi truong HCI 0,3M+ NaNO; 0,005M, cac nguyén tb duoc
tach khoi pha nude gan nhu hoan toan va luong Zr con lai khong gy anh huong dén viéc xac dinh cac
tap chat bang ICP-MS trir Hf, B, Be,Ag.
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RESEARCH ON THE SEPARATION OF ZIRCONIUM
FROM IMPURITIES IN ACIDS USING SOLVENT EXTRACTION
WITH PC88A IN ORGANIC SOLVENTS

Abstract: Results of research on the effects of large Zr to the determination of the elements,
nature of solvents (n-hexane, benzene, carbon tetrachloride, chloroform) and acids (CH,CI-
COOH, HNO3, HCI, H,S0,) and sodium salts on solvent extraction efficiency of zirconium
and other elements with 2-ethylhexyl phosphonic acid (PC88A) has been carried out. Results
showed that: For determination of the elements with the tolerance, the amount of Zr up to
1250 times the elements. At the same concentration of 0.3 M HNO3 and HCI acids better than
CH,CICOOH and H,S0O, on the separation of Zr from elements. The extraction environment
is HCI solvents as: n-hexane, chloroform, carbon tetrachloride can be used to dilute PC88A
but with HNO;3 environment, using benzene solvent works better than the separation of Zr
from other elements.

The system extraction with 0.3 M HCI environment and use PC88A extractant diluted in n-
hexane in the presence of 0.005M sodium sunfate and sodium nitrate salt have good on the
separation of Zr from elements. Especially, Na,SO, salt cause decreased extraction of Zr, Hf
stronger than NaNO3 and the separation of Zr from Hf was showed most clearly when using
(0.01-0.03M) Na,S0,.

Keyword: extraction, zirconium, acids, solvents, PC88A, sodium sunfate, sodium nitrate.
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