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KHAO SAT CAC PHAN UNG PONG KET TUA
CACBONAT, OXALAT Sr - Mn
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TOM TAT

Cac phan ung dong két tia cacbonat va oxalat cia h¢ hai kim logi Srzf— Mp2+ da
dwoc nghién cuu dé khdo sat hiéu suat ket tua. DA diéu cheé dwoc cac san pham dong ket
tiia cacbonat va oxalat stronti - mangan cd ti ¢ mol Sr**:Mn**~1 diing cho qua trinh tong
hop gom tir SrMnOs5 €O Cau triic perovskite.

Ta khoa: déng két taa, StMnOs3, cachonat, oxalat, perovskite.

ABSTRACT
Investigation on the carbonate or oxalate coprecipitation reactions of Sr-Mn system

The coprecipitation reactions of Sr**-Mn** system with carbonate or oxalate agent
were studied in order to investigate the precipitation efficiency. The coprecipitation
products of strontium — manganese carbonate and oxalate with the molar ratio of
Sr**:Mn**= 1 were obtained and they are used for the synthesis of ceramic from SrMnOs;
which has perovskite structure.
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1. Mé diu

Trong nhiing thap nién gan day, cung véi sy phat trién khong ngirng cua cac thiét
bi ki thuat va cic phuong tién vién thong, nhu cau vé vat liéu gém dién/tir chat luong
cao ngay cang lén. Vigc tim kiém céc phuong phap m&i khac voi phuong phap gbm dé
san xuat gdm chét lwong cao, gia thanh ha ngay cang thu hit sy chii y ciia cac nha khoa
hoc. [2]

Céc phuong phap dong két tia hay dong tao phic (goi chung 1a phuong phép
precursor), phuong phap thuy nhiét, phuong phap tach dung méi... rat duoc quan tam,
déc biét la phuong phap dong két tiia. P6 1a Vi voi phuong phap nay, cac cation kim
loai s& duge khuéch tan vao nhau dén mirc do nguyen tir, khoang cach gitra cac cation

trong h¢ phan tmg giam xudng chi con khoang vai A diéu nay lam tang kha nang phan
Umg cua cac cu tu, cho phép tao dugce san pham hat min, don pha va c6 do dong nhat
cao & nhiét d twong ddi thép.

Tuy nhién, do anh hudng cua nhiéu yéu t& nhu tich s tan, luc ion, kha nang tao
phtic clia céc cation kim loai voi cac tac nhan két tia... , céc két tia thu duge thudng
khé c6 thanh phan xac dinh nhu y mudn [1]. Trong bai béo nay, ching toi trinh bay két
qua khao sat cac phan tng ddong két tia tao cacbonat Sr**- Mn?* va oxalat Sr**- Mn?*,

TS, Trwdng Dai hoc Sw pham TPHCM



Tap chi KHOA HOC BHSP TPHCM Sé 43 nim 2013

Khi nhiét phan trong diéu kién thich hop, cic cacbonat va oxalat s& phan hiy tao
SrMnQO; ¢6 cau triic perovskit [3, 4]. D€ tao dugc perovskite 6 cong thirc hop thue
SrMnO;, san pham dong két tia cacbonat hay oxalat stront’i - mangan can phai co ti ¢
mol Sr**: I\{In2+ =1 :1. Do d6, ching t6i khao sat hiéu suét két tua va ti 1& Sr**: Mn*
trong cac két tia thu duoc.
2. Thuc nghiém

Céc ion Sr**, I\/’In2+ duge dong két tia dudi dang cacbonat StMn(CO;), va oxalat
SrMn(C,0x),. Cac ket tua nay duge goi la cac precursor va s& duge dung lam nguyén
liéu cho qua trinh nung két tao perovskite.

Zern(C03)2.nH20 + 02 —)to Zern03 +4C02 +nH20

2SrMn(C,0,),.mH,0 + 30, —" 2SrMnO; + 8CO, + mH,0O

Céc ké‘g tia cacbonat Sr**-Mn?* va oxalat Sr**-Mn** duoc phan tich xac dinh
thanh phan dé xéac 1ap su phu thudc giira ti 16 mol Sr** : Mn?* trong pha ran va ti I¢ mol
Sr*": Mn*" trong dung dich ban dau, dé tir d6 ¢ thé diéu ché céc cacbonat Sr**-Mn va
oxalat Sr**-Mn?* ¢6 thanh phan nhu y muén.

Trén thi truong, cic hoa chét chira ion cacbonat COZ va ion oxalat C,02 phd
blén la (NH4)2CO3, Na,CO;, K,CO3, (N H4)2C204, Na,C,0,, K,C,0,, va H,C,0,4.2H,0.

Néu sir dung (NH,),CO; va (NH,),C,0, 1am tic nhan dong két tua, ion amoni s
tao phirc chat tan véi cac M?* nén s& lam giam lugng két tiia, vi vay chdng tdi khong str
dung hai hoa chat nay.

Trong cac hop chét con lai, c&c chat c6 do tan 16n hon [5] s& duoc lya chon, do 1a
Na,COj3 lam tac nhén ket tua cachbonat va K,C,0, lam tac nhéan keét tua oxalat.

Lugng cacbonat va oxalat ding két tia dugc thay ddi dé khao sat anh hudng cua
luong chat két tia dén hiéu suat phan Gng.
3.  Két qua va thao luin
3.1. Khdo sdt hiéu suit két tiia

Pé khao sat hi¢u sudt két tia cacbonat, ching toi chuén bi cac dung dich chira
hdn hop cac mudi Sr(NOs)2, Mn(NO3), o ti 1€ mol Sr**: Mn? ludn bang 1 va ding
dung dich Na,COs3 aé thuc hién phan tmg két tua. San pham thu dugc 13 chat bot mau

trang xam, duoc loc, rira, sdy kho ¢ 100°C trong 3 gio; dé nguoi, can khéi lugng va tinh
hi¢u suat ket tia. Két qua thu dugc khi thay doi lugng cacbonat trinh bay ¢ bang 1.
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Bdng 1. Hiéu sudt két tia khi thay doi luong COZ

Thi Ki higu Sr2*: Mn?*: o2 COZ duw | Hiéu suit két tiha
nghiém mau (% mol) (%)
1 A 1:1:2,0 0 88,57
2 A, 1:1:2.2 10% 97,99
3 Ag 1:1:2,4 20% 97,41
4 A, 1:1:2,6 30% 97,35
5 As 1:1:2,8 40% 97,51

Tuong ty, tir cac dung dich chira hdn hop mudi Sr(NO;),, Mn(NO3), Véi ti 1é mol
Sr¥* : Mn% ludn bang 1 va dung dich K,C,0, ching tdi thyc hi¢én phan tng ket tua
oxalat San pham thu duoc 1a chat bot min mau hong rat nhat, dugc loc, rira, sy kho,
de ngu01 nhu trén va can khéi lugng dé tinh hiéu suét két tua. Két qua thu dugc khi

thay d6i lugng oxalat C,0% dugc trinh bay & bang 2.

Bdng 2. Hiéu sudt két tia khi thay doi lwong C,0%

Thi Ki hiéu bong2t. ~ ~2 | COF dw | Hiéu suat
nghiém mau SF M1 C.0; (% mol) | két tia (%)
1 B, 1:1:2,0 0 89,61
2 B, 1:1:2,2 10 % 99,63
3 B, 1:1:24 20 % 99,40
4 B, 1:1:2,6 30 % 99,36
5 Bs 1:1:2,8 40 % 99,56

Bang 1 va 2 cho thdy: Néu dung du chat két tia 10% mol thi hi¢u suat két tia
tang khoang 10% so véi truong hop dung lugng chat vira du. Khi tang luong du chat
két ta, hiéu sudt két tia thay d6i khong dang keé. Vi vay, chling t6i chon dung du 10%
mol tac nhan cacbonat hoic oxalat (ng véi cac mau ki hiéu A, va B,).

3.2. Khdo sdt ti 1¢ Sr** : Mn* trong céc két tiia A, va B,

Do anh hudng cua tich s tan, luc ion va su tao phuc trong dung dich, khi két tua
déng thoi cac ion kim loai tir dung dich, ti 1€ mol cta cac ion kim loai trong két tia co
thé s& khac so véi ti 18 mol cia cic ion trong dung dich ban dau 1am anh huéng dén
cong thirc hop thirc cia vat liéu can diéu ché ¢ giai doan sau. Trong phan nay, ching
t6i tién hanh khao sat ti 16 Sr**:Mn?* trong céc két tna A, va B, qua cac budc:

- Buéc 1. Hoa tan 1g két taa bang dung dich HC1 1 M. Pinh mirc thanh 25ml.
Chuan xac dinh tong Sr** + Mn?* trong dung dich bang EDTA vd&i chét chi thi ET00
trong dung dich dém pH = 10. Dung dich s€ chuyén tor mau d6 nho sang xanh lam.
Chuan 3 lan, sau d6 ldy gia tri trung binh. Két qua:

Dung dich tr A, c6 C =0,145 M.

(Sr¥ +Mn%")

Dung dich tir B, ¢d C(Srz++an+) =0,113 M.
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- Buérc 2. Dl]ng dung dich H,SO, dam dac dé kéo Sr?* tir tc;)nqg ra dug’yi dang két taa
Sr$O4. Loc tach ket tua, sau do dinh mirc dung dich loc va chuan d6 bang EDTA V‘O"i
chat chi thi ET00 trong dém pH = 10 (tr mau d6 nho sang mau xanh lam). Chuan 3 lan
deé lay gia tri trung binh. Két qua:

Dung dich tr A, ¢6 C,, .. =0,0737 M.
Dung dich tr B, c6 C . = 0,0581 M.

Tir tong Sr** + Mn?* va nong d6 Mn?* da biét, s& tinh duoc ndng d6 Sr** twong
mg trong dung dich Az 1a C_.. =0,0689 M va trong dung dich B, Ia C_.. = 0,0549 M.

Vay trong két tia A,, ti 1 mol Sr**: Mn?*" =1 : 1,07; va trong két tua B, ti & mol
Sr**: Mn* =1:1,05.

Két qua ti 1¢ mol Sr**: Mn** thu duoc trong céac két tia cacbonat va oxalat c6 sai
Iéch d6i chut so vai ti 1€ mol cua chung trong dung dich ban dau. Sai s6 ¢ mirc do nay
O thé quy cho sai s6 thuc nghiém, do trong qua trinh thi nghiém c6 tién hanh céc giai
doan loc, rra...

~ Nhu vy, dé diéu ché cac precursor cachonat va oxalat, ¢6 thé di tir cac dung dich
mudi nitrat c¢6 ti 16 mol Sr**: Mn?* = 1 va dung tac nhan két tia du 10% mol.

O day, mirc d6 di vao két tua cua hai ion Sr?* va Mn?* nhu nhau, thé hién ¢ ti Ié
mol cua ching trong ket tua Xap xi ti I¢ mol cua chung trong dung dich ban dau, dugc
giai thich 12 do cac tich s6 tan cua chiing chénh léch nhau khong nhiéu: MnCO; 1007,
SrCO; 10°% va MnC,0, 102, SrC,0, 102 .[5]

4.  Kétluan

- Da nghién ciru cac phan mg dong két tiia cacbonat va oxalat cuia hé hai kim loai
Sr¥*- Mn?,

- Pi diéu ché dugc cac san pham dong két tiia cacbonat va oxalat stronti - mangan
¢ ti 1& mol Sr**: Mn** = 1 duing cho qua trinh téng hgp gdm tir perovskite STMnOs.

TAI LIEU THAM KHAO
1. Phan Thi Hoang Oanh (1996), Nghién cizu su hinh thanh ferit Mn-Zn bang phirong
phap dong ket tua oxalat, Luan an Tién si, Ha Noi.
2. Phan Vg“ln Tuong (2007), Vat liéu Vo co, Truong Pai hoc Khoa hoc Tu nhién, Pai
hoc Qudc gia Ha Noi.
3. Robert J. Bell, Graeme J. Miller, John Drennan (2000), “Influence of synthesis route
on the catalytic properties of La;-xSr,MnOs”, Solid State lonics, 131 (3-4), pp.211-220.

4. Marjan Marisek, Klementina Zupan, Tanja Razpotnik, Jadran Macek (2007), “A
coprecipitation procedure for the synthesis of LSM material”, MTAECY, 41 (2)
pp.85-87.

5. Jlypee FO.1O (1979). Cnpasounux no ananumuveckou xumuu. 5—€ 3., nepepad. u
gon. M.: Xumus, Mockaa.



Tap chi KHOA HOC BHSP TPHCM Phan Thi Hoang Oanh

(Ngay Toa soan nhén duoc bai: 05-11-2012; ngay phan bién danh gia: 28-11-2012;
ngay chép nhan dang: 18-02-2013)



