Nghién ctru khoa hoc c6ng nghé

KHAO SAT MOT SO TiNH CHAT DIEN HOA CUA ANOT MAGNETIT
PUQ'C CHE TAO THEO PHUONG PHAP LUYEN KIM BOT

NGUYEN HONG DU, LU PHUONG MINH® NGUYEN TRONG HIEP"

I. PAT VAN PE

An mon dién hoa cac két cau kim loai va hop kim trong mdi truong bién 1a
mot vin dé ludn co tinh thoi sy do nhirng thiét hai to 16n vé kinh té, moi truong,
canh quan... ma no co thé gy ra. Co nhiéu phu:ong phap chéng dn mon, trong do
chéng an mon bang bao vé catdt dong dién ngoal (ICCP) la phu(mg phap co6 hi¢u
qua cao. Anbt st dung trong hé thong bao vé catot 1a mot phan quan trong cua hé
thong ICCP va quyet dinh hi€u qua, gia thanh va tudi tho ctia hé thong. Céc loai andt
ding trong hé thong ICCP c¢6 thé 1a andt tan (kim loai, hop kim phé thai), anét ban
tro (Fe-Si, Fe-Si-Cr, Fe-Si-Mo, Graphite, thuong str dung cho céc hé théng bao vé
cac cong trinh trong dat va cb dinh,...), andt tro (platin, titan hay niobi phu Pt,
MMO, hop kim chi, gém). V(n nhitng vu diém vuot trdi vé dic tinh dién hoa, tmh
than thién moi truong, cac anbt magnetit hoan toan co thé thay thé hiéu qua cac anot
tro cting loai. C6 nhiéu phuong phéap ché tao andt magnetit (Fe3Oy4) nhu 6xi hoa sét
[1], thiéu két bot magnetit [2,5], dic [3] va phuong phap sol-gel [4]... Bao cdo trinh
bay mot sé két qua nghién ciru tinh chét dién hoa cia loai andt magnetit (Fe;Oy)
dugc ché tao bang cong nghé luyén kim bot.

II. THU'C NGHIEM

Anbt dugc ché tao bang cong nghé luyén kim bot, st dung bot magnetit
(Fe304) c6 mau den, do tinh khiét > 95%, kich thudc hat < 44um (US mesh size:
325), hinh dang hat khong xac dinh.

) B(f)t‘magnetit duoc tron véi chét két dinh ‘PVA (khoang 3%). Phoi andt duoc
ché tao bang phuong phap ¢ép thuy tinh, mét chiéu, ap luc ép: 4 tdn/cm?, sau d6 dugc
thiéu két 4 gio trong moi truong bao vé, nhiét do thicu két 900 + 1.050 oc.

Andt thu dugc co dang hinh try, chiéu cao va duong kinh ddy sau thiéu két1a 8
mm va 19 mm. Moi han véi day dan dugc bao vé bang keo epoxy.

Ty trong (d) dugc x4c dinh théng qua khoi lugng m va thé tich mau V theo

cong thirc:
a=" (g/ j
v o\/em’

Phd XRD duogc chup trén thiét bi ADVANCE DS - Bruker - Germany.

Anh SEM, EDS duoc chup trén thiét bj Jeol JSM-7410 F.

Viéc dq duong cong phan cyc, xac dinh tdc do an mon (mm/nam) dugc thuc
hién trén thiét bi Solartron SI 128~OB, trong moi truong dién l}{ la dung dich NaCl
3,5%, voi dién cuc lam viéc 1a m@u anot magnptit, dién cyc doi lam bang Pt, dién
cuc so sanh loai calomel bao hoa, toc do quét the 1a 0,5 mV/giay.
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Su phan cuc cta andt magnetit dugc nghién ctru theo phuong phap 6n dong
(galvanostatic method), sir dung bd ngudn B5-50 (USSR) 0 + 299 V; 0 = 299 mA,
dung dich NaCl 3.5%, dién cuc ddi 1a Fe-Si-Cr, dién cuc so sanh Ag/AgCl; Uy =
Usim =10 V; ianée = 50 A/m? d@n 1.000 A/m?. Dién thé dugc do bang Von ké Fluke 79
Series II Multimeter sau khi dong mach 30 phut. Khéi lugng ctia mau duogc xac dinh
trén can phan tich Precisa XB 220A, d6 chinh xac 0,0001g.

III. KET QUA VA THAO LUAN

Ty trong ctia cac mAu sau khi thiéu két x4c dinh duoc trong khoang 4,35+4,67 g/em’

Két qua phan tich XRD bot nguyén liéu va mau andt sau khi thiéu két (hinh 1)
cho thay trong phd cta anét ngoai Oxit sit Fe;O4 con xuat hién pic dic trung cd
cuong d6 manh ciia Waustite (FeO). Nguyén nhan 1a do trong qua trinh thiéu két &
nhiét do cao, cac chat khir co trong thanh ph?m hon hop ché tao andt da khir mot
phan Fe;04 thanh FeO. Nguyén nhan va anh huéng cia tac nhan khir oxi ciing s&
dugc xem xét ki thém khi nghién ciru pho EDS.
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Hinh 1. Phd nhiéu xa tia X, a) Nguyén liéu bot ban dau; b) Mau sau thiéu két
Thanh phan nguyén té x4c dinh theo phd EDS duoc dua ra & bang 1.
Bang 1. Thanh phan nguyén t6 theo phé EDS

STT Nguyén to Thanh phan khdi lugng (%)
1 Cacbon 1,63
2 Oxy 10,52
3 St 83,78
4 Vang 4,07
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Nhu vdy, ngoai Fe va O, trong mau andt con co6 nguyén td cacbon véi ham
lwong nho, c6 thé hinh thanh trong qua trinh phan huy nhiét cia chat két dinh PVA.
Su ¢6 mat cua mdt lugng nho nguyén t6 vang co thé do qué trinh chuén bi mau dé
chup pho vang c0 trong thanh phan cia chat ket dinh din dién dung dé cb dinh mau
1én dé giit mau cua thiét bi da rdy 1én bé mat mau (hinh 2).
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Hinh 2. Ph6é EDS mau andt magnetit

Hinh anh SEM bé mit (hinh 3) ctia méu cho thay cac hat gan két kha chat chg,
bé mit co cdu trac dong nhat, xong ciling con co cac 15 xbp.

Hinh 3. Hinh anh SEM bé mit gdy ctia miu andt magnetit
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Két qua do dudng cong phan cuc Tafel (hinh 4) va tinh toan dwa trén phan
mém CorrWare-Electrochemistry cho thiy toc do an mon (hoa tan) ctia cac mau thir
lan luot 1a 0,07706; 0,14459 va 0,019326 mm/nim; nhanh phan cuc andt cd cac
nhiéu hinh ring cua do bé mat mau ludn cb céc 16 xép dac trung cua vat li¢u bot.
Téc d6 an mon & cac mau thir khac nhau do kich thuée 16 x5p khong dong déu.
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Hinh 4. Pudng cong phan cuc miu andt magnetit
Céac két qua thu duoc veé su phu thudc cua hiéu dién thé andt - catdt va andt -
dién cuc so sanh dugc gidi thi¢u ¢ hinh 5.
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Hinh 5. Quan h¢ gitta mat ¢ dong andt voi hiéu dién thé andt - catdt
va di¢n the andt - dién cuc so sanh (Ag/AgCl)
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Sau 10 gio phan cuc, quan sat bé mat miu khong thay do1 khong do dugc sy
thay ddi trong luong mau sau phan cuc. So véi mot sb loai andt tro phd bién nhu Pt,
Ti/MMO... cho thiy an6t magnetit c6 mat do dong lam viée cao, tuy thoi gian phan
cyuc chua du 16n nhung v6i mat d6 dong 1.000 A/m hiéu dién thé cua andt - catdt ~
6 V va xu hudng tuyén tinh ctia dd thi cho thay andt con c6 kha nang lam viéc ¢ mat
do dong cao hon.

IV. KET LUAN

ba khao sat va thir nghiém loai vt liéu stir dung lam andt trong hé thong bao
vé catdt dong dién ngoai chong an mon két cau thép trong méi truong nudce bién trén
co s0 magnetit (Fe3Oy). Két qua phan tich XRD, EDS, SEM cho thay vat liéu co cau
trac dong nhat, thanh phan vat lidu cha yéu 1a 6 xit sét khéng chira nguyén t6 doc
hai gay tac dong xAau t6i moi trudng trong qua trinh str dung. Thir nghiém phan cyc

trong dung dich NaCl 3,5% budc dau cho thdy andt co mat do dong cao (1.000

A/m?), tbc d6 tidu hao thdp, dap tmg yéu cau vat lidu andt tro cho hé théng bao vé

catSt dong dién ngoai trong méi trudng nudc bién.
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SUMMARY
SURVEY THE ELECTROCHEMICAL PROPERTIES OF THE MAGNETITE
ANODE PREPARED BY POWDER METALLURGHY METHODS
The magnetite anodes prepared by powder metallurgy methods were tested in
3.5% NaCl solution; its characteristics such as current densities and anode
dissolution rates were determined. The XRD, SEM and EDS data for analyzing of
compositions and structure of materials were also presented. The recorded results of
testing showed that, the inner magnetite anodes have high current densities and low
dissolution rates, which satisfy the requirements of the using in the ICCPs systems.
Twr khoa: Inert anode, magnetite anode, ICCPs, powder metallurghy, metallic corrosion
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