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Tém tit: Trong bai viét nay, dién cuc ciia dc qui UA-150 dwoc phén tich bang cdc phwong phip
pho khdi cong hudng tir plasma (ICP-MS), kinh hién vi dién tir quét (SEM), phan tich phd phan
tan ning lugng tia X (EDS) va phuong phép phén tich Ronghen (XRD). Cac két qua phén tich cho
théy, dién cuc duong 1a bac/bac oxit (99,90%), dién cuc am 1a k€m 6xit (99,80%) va chét dién ly
12 350 g/l KOH + 35 g/l ZnO c6 chira chit phy gia. Tir anh SEM cho thdy c dién cuc 4m va dién
cuc duong 1a dang bot, kich thudc micron, cac hat min, déng déu. Ngodi ra, chét dién ly chura
mudi cia Li, Mg, Ca va Hg 1am chat phu gia ting cuong kha ning phéng/nap dién.

Tir khod: Ac qui bac-k&m; dién cuc bac, dién cuc ZnO, chét dién ly.

1. Mé dau

Do c6 kha néang vuot troi vé do dan dién va

kha ning phéng dién voi dong 16n, ngudn dién
ho4 hoc hé bac - kém di dugc sir dung rong rai
trong linh vuc k¥ thuat cong nghé ndi chung va
quan sy néi riéng, duoc thiét ké dudi dang pin
dur trir hodc 4c qui [1-2].
Nhing diém uu viét ciia hé nguon nay la: Dung
luong riéng, mat do dong phdéng cao; hé s6 an
toan cao; cung cép dién thé on dinh va c6 thé
lam viéc ¢ diéu kién nhiét do thap (-20°C), cho
nén di khoa 1ap nhimg han ché vé gia thanh cao
(do gi4 thanh bac cao). Loai ngudn nay cho phép
phéng dién véi dong vai tram mili ampe, t&i vai
tram ampe, thoi gian lam viéc kéo dai [3].

Nhuoc diém cua ic qui bac - kém la s6 chu
ky thap, nhanh xudng cdp. Nguyén nhin chu
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yéu lién quan dén coéng nghé ché tao dién cuc
am - k€m oOxit/kém [2]. Hién nay chung loai
ngudn dién nay ¢ nudc ta da va dang sir dung
mot sd chung loai dc qui bac-kém chii yéu phuc
vu qubc phong va nganh hang khong, nhu cic
loai ic qui bac- kém UA -150 Ah, XY-150 Ah,
hoac CIIM-45 lam nguén khéi dong cho cac
trang thiét bi quin su. Cic loai ngudn nay déu
sir dung ché d6 phéng dong cao (dong & ché do
3 +5C), s6 chu ky sir dung thap, tir 10 - 25 chu
ky, thdi gian bao quan 5 nam (khi chua d6 dién
dich), khi db dién dich, thoi gian bao quan 3-5
thang. Nguyén nhan xudng cap, hu hong loai 4c
qui nay chil yéu do sy an mon dién cuc k&m, ciing
nhu qué trinh tao cacbonat héa dién cuc kém, gy
cong vénh, doan mach, tham chi mit vd vo binh dc
qui trong qud trinh bdo quan [2, 5].

Dé gbp phan cong tic nghién ciru va dinh
huéng cong nghé ché thir loai 4c qui bac-kém
nay, trong bai bdo nay chung t6i trinh bay cic
két qua phan tich thanh phan héa hoc dién cuc
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am, dién cyc duong va chét dién ly cua ic qui
UA-150, sau khi da str dung.
Thyc nghiém

Chat dién ly cta 4c qui dugc pha loang 10
lan va tién hanh phan tich theo phuong phép
phd khdi cong huong tir plasma (ICP-MS) trén
may Agilent 7900 ICP-MS (Cananda), tai Vién
cong ngh¢ mdi, Vién Khoa hoc-Cong nghé
quan sy. Cdc mau dién cuc duoc phan tich
bang SEM-EDS trén mdy S4800-Hitachi (Nhat
Ban), tién hanh phan tich theo phuong phip
ICP-MS, phan tich céu tric tinh thé bang
phuong phdp phan tich Ronghen trén mdy
Bruker D5005 (Buc). Chuén bi mau dung dich
cho phuong phdp phan tich ICP-MS duoc tién
hanh nhu sau: 1 gam mau dién cuc duoc cin
trén can phan tich Shimadzu AUW-120D, sau
d6 hoa tan trong dung dich 10 ml HNO; dam
dac, dén tan hoan toan, pha loang thanh 1000
ml, sir dung 1am mau phan tich. Cdc miu sir

dung cho phuong phap phan tich ICP-MS dugc
chinh pH v& méi truong axit nhe (pH= 2-3)
bang axit HNO; (5%). Trong budng thiét bi cua
mdy ICP-MS 7900 c6 thiét ké budng va cham
dé loai bo anh hudng tring khéi. Ngoai ra thiét
bi c6 dung dich hiéu chinh Tune riéng, thuong
duogc chay sau 2 tuén sir dung thiét bi hoac 200
méu do/lan. Riéng phan tich xdc dinh Hg bang
dudng chuan riéng, khéng s dung duong noi
chuén. P9 nhay cua thiét bi 12 0,001 mg/1 [6].

2. Két qua va thao luan
2.1. Chup anh SEM dién cuc va phan tich EDS

Két qua chyp anh hién vi cdc dién cuc Am
va duong cua dc qui UA-150 duoc cho & trén
hinh 1, 2. Trén hinh 1a, 2a cho théy ca dién cuc
am va duong déu c6 dang bot, kich thudc ¢
micrd mét, kich thudc hat dc‘Sng déu va min.

Hinh 2. Anh SEM (a), phd EDS (b) ciia dién cuc 4m.
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Bang 1. Két qua phan tich EDS dién cyc duong

Nguyén to % khoi lugng % nguyén tir

(¢} 22,40
Zn 68,40
N 1,90
C 2,71
Na 4,59
Tdng cong 100,0

46,56
34,79
4,50
7,51
6,64
100,0

Béng 2. Két qua phan tich EDS dién cuc 4m

Nguyén td % khoi lwong % nguyén tir

Ag 74,73
(0] 12,64
Al 0,33
N 2,97
Ca 0,80
C 4,94
Si 0,46
Zn 0,91
Cd 2,08
U 0,13

Tdng cong 100,0

31,66
36,2
0,56
9,68
0,91
18,81
0,76
0,64
0,84
0,03
100,0

Hinh 1(b), 2(b) (chi tiét xem O bang 1, 2),
chi ra két qua phan tich EDS mau vét liéu dién

cuc duong va am tuong Ung.

Tir két qua EDS thanh phan héa hoc bé mit

cac dién cuc dugc chi o, dién cuc duong chu
yéu la bac/bac 6xit (Ag,0O), dién cuc am la
Zn0O, c6 thém cacbon cd thé do nhiém cdc
bondt trong qué trinh bado quén.

2.2. Phan tich ICP-MS dung dich chat dién ly,
vat lieu dién cuc

Két qua phan tich thanh phan héa hoc chét
dién ly, dién cuc duong-bac/bac 6xit, di€n cuc
am- k&m/kém 6xit dugc cho ¢ bang 3.

Tir két qua phan tich trén cho thdy, thanh
phén dung dich dién ly, cAu tric dién cuc am,
6 chira céc chit chdng thy dong, ciing nhu cic
phu gia 6n dinh cho céc qué trinh phéng nap.
Céc thanh phan nay khi thém vao dung dich
dién ly s€ c6 céc tac dung, vai tro nhat dinh.

Thir nhit, cdc kim loai nhém kiém, kiém
thé (K, Li, Ca, Mg) khi cho vao dung dich chat
dién ly, dién cuc kém, lam gidm qua trinh
cacbonat héa cua dién cuc.

Thir hai, di v6i cdc kim loai ning chuyén
tiép nhém thuy ngén, chi, cadimi, selen (Cd,
Hg, Se, Pb) c6 tic dung ting qud thé thoat
hydro trén dién cyc am va lam chat 6n dinh
phéng nap dién cuc kém.

Béng 3. Két qua phan tich ICP-MS chat dién ly, dién cuc am,
duong cua dc qui bac- k&ém UA-150, sau khi phéng

Phuong phap

Két qua (mg/l)

Nguyentd oohiay  Mauchit Pitncye oo oo
dién ly duong

Li ICP-MS 40,038 - -

Mg ICP-MS 0,700 - -

K ICP-MS 3500,796 - -

Ca ICP-MS 0,972 - -

Cr ICP-MS 0,057 - -

Mn ICP-MS 0,119 - -

Fe ICP-MS 0,061 - -

Ni ICP-MS 0,010 - -

Cu ICP-MS 0,010 0,01 -

Zn ICP-MS 346,692 - 719,87

Ag ICP-MS 0,633 933,95 -

Cd ICP-MS 1,227 0,02 0,01

Pb ICP-MS 11,392 - -

Hg ICP-MS 13,965 - 0,02

Se ICP-MS 0,271 - -
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Thir ba, con cac cac kim loai thudéc nhém sit
(Ni, Cr, Fe, Mn, Cu va Ag) cé thé 1a luong tap
chit dang vét phat sinh trong qué trinh hoa tan
dién cuc 4m hodc cic thanh ph?ln dau cuc din
dién. Riéng ham lugng bac (Ag) kha cao, do hoa
tan cua dién cuc duong trong qua trinh phéng nap
cta dién cyuc. Pay 1a nhitng diém khac biét so véi
céc thanh phan dung dich chat dién ly kiém thong
thuong (thanh phan chinh 12 KOH, ty trong 1,35-
1,39 g/lem’ va ZnO bio hoa) [2, 4].

Tur két qua phan tich chi ra trén bang 3,
twong tu cong nghé pin du trit, dién cuc duong
trong dc qui UA-150 chu yéu la bac c6 lan
bac(I) 6xit, duoc ép 1€n ludi bac hodc luoi déng
ma bac. Riéng dién cuc 4m ngoai thanh phén
chinh ZnO con ¢6 thém lugng vét cic chit thuy
ngan, cadimi (Cd, Hg) c6 thé do 1an tir dung
dich chat dién ly.

Tu két qua phan tich vat liéu dién cuc am
va duong theo phwong phip ICP-MS, c6 thé
quy d6i ra ham luong dién cuc duong chira
99,90 % tong lugng bac va 99,80 % tong lugng
Zn0. C6 nghia 1a dién cuc duong st dung bot
bac tinh khiét, con dién cuc am chira ZnO c6
chtra cac phu gia Cd, Hg tdc nhan chinh gidp su
6n dinh phéng nap, ciing nhu giam kha ning ty
phong cia dién cuc am. Tuong ty nhu vay,
chiing ta budc dau c6 thé du dodn chit dién ly
chtra khoang 350 g/l KOH, 35 g/l ZnO, 04 g/l
LiOH, 0,015 g/l HgO, 0,01 g/l PbO ban dau va

4000

con lai c6 lugng vét Ca, Mg, Mn, Cd, Ag, Ni,
Fe, Cr, Cu c6 thé 1a céc tap chat phét sinh trong
qué trinh phéng nap. Riéng d6i voi thanh phan
chat dién ly dé c6 két qua chinh xéc hon cin c6
mau chat chua qua sir dung dé phén tich, khi d6
céc két qua phan tich s& chi ra cdc thanh phan
chinh x4c hon.

2.3. Phan tich cau triic dién cuc bang phuong
phdp pho nhiéu xg Ronghen

Céu tric pha ciia dién cyc trong 4c qui bac-
kém UA-150 dugc phén tich bang phuong phép
phan tich phd nhidu xi Ronghen (XRD), trén
mdy Bruker D5005 (brtrc). Két qua duogc chi ra
trén cac hinh 3, 4.

a/ Pién cuc duwong- bac/bac oxit

Trén hinh 3 cho thdy c6 céc vach dic trung
voi nhitng hing sé mang 2,7482 (1,1,1); 2,800
(2,0,0); 1,6829 (2,2,0); 1,4235 (3,1,1) va
1,3740A (2,2,2) cua nhiéu xa Ag,0O, tuong ing
voi cdu tric 1ap phuwong tim khdi (Cubic (Pn-
3)) (duong nét dit, mau nhat). Ngoai ra trén
gian dd Ronghen con xuét hién cdc vach dic
trung Ag kim loai véi thong s6 mang 2,35911
(1,1,1); 2,0430 (2,0,0); 1,4446 (2,2,0) va
1,2321A (3,1,1) (dudong nét lién). Nhu vay
trong dién cuc duong chira hdn hop bac va bac
(1) oxit 1a chi yéu.

J —Ag
3500 Ag,0

2

3000 (1.1,1)
2500

2000

Intensity (arb.units)

1500
1000 —

500

(1,1,1)

(2,0,0)

(3,1,1)

Hinh 3. Phé XRD cia dién cyc duong-bac/bac oOxit.
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b/ Dién cuc am- kem/kém oxit

Phé Ronghen ctia mau dién cuc Am duoc chi ra
trén hinh 4. Trén hinh chi rd dugc cic vach dac
trung (100); (002); (101); (102); (110); (103);
(112); (201) twong tmg phd nhidu xa ZnO dang cau
trdc wurtzite. Ngoai ra trén hinh 4, con Xudt hién
céc vét nhiu, c¢6 thé do ZnCO; trong qué trinh bao
quan hoic cdc tap chit khac.

Intensity farb. units)

Hinh 4. Phd XRD cua dién cuc Am - kém Oxit.

4. Két luan

Pa tién hanh phan tich céac mau vat liéu
chinh trong dc qui bac-k&m UA-150. Két qua
cho thay dién cuc duwong c6 thanh phan chinh Ia
bac/bac (I) 6xit chira 99,90% téng lugng bac,
dién cuc am la kém oxit chiém 99,80 %, c6 1an
tap chat cicbondt c6 thé bi cicbonat héa trong
qué trinh bao quan. DAi véi chét dién ly, ngoai
thanh phan KOH (350 g/l) va ZnO (35 g/l) tao
chat dan dién chinh con c¢6 cdc mudi kiém, kiém
thé khdc (Li, Mg, Ca) lam phuy gia dé tranh hién

tuong cicbonit héa cua hé va cd thém cic
thanh phan kim loai ning lam chat 6n dinh,
tang qud thé hydro trong cdc qua trinh phong
nap cua ic qui bac- k&m. Thanh phan cic chat
phu gia chu yéu trén co s mudi cta thity ngan,
cadimi, chi va selen. Pac biét phuong phdp
ICP-MS cho két qua tin cdy cao, phdt hién
luong vét ham luong céc tap chat nhu Mn, Ni,
Fe, Cu, Se trong thanh phan chat dién ly.
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Determination of Chemical Composition of the Electrode
Materials in Zinc-Silver Battery
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Abstract: In this articles, electrode materials of the UA-150 battery was analyzed by ICP- MS, SEM-
EDS and XRD methods. The analytic results indicates that the positive electrode is silver/silver oxide
(99.90 % wt), negative electrode is zinc oxide (99.80 % wt) and electrolyte is potassium hydroxide; zinc
oxide (350 g/l KOH, 35 g/l ZnO) containing additives. Additionally, the electrolyte containing salt of Li,
Mg, Ca and Hg used as an chemical additive for enhance discharge/charge process.

Keywords: Zinc-silver batteries; silver electrode, ZnO electrode, electrolyte.



