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CONG NGHE MA DBIEN HOA KHONG SU’ DUNG BE MA
NGUYEN BU'C HUNG, NGUYEN DUY KET
I. MO PAU

Cong nghé¢ ma dién hoa thong dung déu dugc thyc hién bé‘lng hé théng g(‘im: dién cuc; cac
bé ma dung dé chtra dung dich dién 1i va hoa chat thich hop cho xtr 1i vat ma; ngudn dién cung
cép cac dang dong ma; cac thiét bi phu trg va hd trg nhdm 6n dinh nhiét do, pH, thanh phan,...
Song trong thuc té c¢6 nhiéu dbi tugng khong thé 4p dung cong ngh¢ ma dién hoa thong thuong
nhu: cac vat ma co6 kich thude, khoi luong 16m; cac san pham chi can ma chon loc tai mét s6 chi
tiét hodc dién tich nhét dinh; ma phuc hdi, stra chita cac san pham da lap dat khong thé thao do,
ma nhiéu mau voi cac kim loai khac nhau trén mét san phém... Dé khic phuc cac han ché trén,
cong nghé ma dién hoa khong sir dung bé ma (MDHKSDBM) di dugc nghién ciru phat trién va
ngdy cang to ra hiéu qua trong cac linh vuc tmg dung cho cong nghiép qudc phong, hang khong,
vii try, dién tr, 60, cling nhu cac cong trinh van hoa [1].

IL. PAC PIEM

Ma dién hoa khong sir dung bé ma van giit ban chét cac qua trinh cong nghé va phan tmg
dién cyc nhu ma dién thong thuong, song dugce nghién ctru cai tién va thay ddi v6i dic diém co
ban 1a: chi tiét dugc ma cuc bd dién tich nho véi tiép xuc chon loc, dién cuc duogc di chuyén lién
tuc; qué trinh ma thuong khong lién tuc khong chi trén toan b bé mit vat ma ma ngay ca & moi
dién tich nho. So d6 mo ta qué trinh ma dugc trinh bay trén hinh 1.

1 2

Hinh 1. So 6 nguyén li ma dién héa khong ding bé ma

Anbt di dong trén bé mat;

Lép vat liéu mang dung dich dién li;
Lép kim loai ma;

Bé mat vat can ma.

bl

Dung dich dién li trong tai liéu [2] dugc b6 sung phuy gia va dleu chinh d¢ nhét thich hop dé
thim vao 16p vt liéu 2 boc xung quanh andt 1, tai nhimg diém tiép xuc gilta dung dich va vat
ma 4 16p ma 3 s€ dugc tao thanh. Trong qua trlnh ma, andt duoc di chuyen lan luot lién tuc tir
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vung nay sang vung khac voi thoi gian dung tai mot diém khong quéa 15 gidy. Tuy theo hinh
dang vt ma, bé mat andt c6 thé c6 hinh dang kich thudc khac nhau.

So v6i ma thong thuong MDHKSBM c6 nhiing khac biét sau:

- Do qué trinh ma khéng lién tuc, nén dung dich ma phai c6 kha ning giit bé mat ludn ludn
hoat tinh khong bi thu dong, ddm bao 16p ma khong bi phén lop, bong rdp.

- Dung dich ma phai c6 kha nang cung cip du ion kim loai can cho phan mg dién cuc voi
mat d6 dong cao (thuong gip 3 - 5 lan ma thong thuong moi dam bao duoc tbe do ma) va
khoang mat d dong cho phép rong vi tai vung gan vi tri andt tiép xuic qua trinh ma van xdy ra
v6i tde d6 chdm hon. Dé dam bao yéu ciu nay cac dung dich MDHKSBM thudng c6 nong do
16n va sir dung nhitng phu gia thich hop 1am giam phan cuc, chéng chay, gai, hoat tinh bé mat
vat ma.

- Dung dich ma can c6 do nhét phu hop dé giir duoc trén 16p vat liéu mang va giam thiéu
su that thoat do chay tréi lam hao phi dung dich va anh huong t61 bé mat chi tiét ma. Trong
thanh phan dung dich can bo sung chat keo dan, hodc st dung dung dich ¢ dang gel dugc chon
sao cho khong anh hudng t6i qua trinh dién cyec.

- Vat liéu mang dung dich dién li phai c6 kha nang hép phu dung dich cao, gilt dugc lugng
16n cac chat phan ing nhung bén hoa hoc, bén nhiét, bén dién hoa, khong tham gia phan tng
hoéa hoc hoac dién hoa véi bé mat ma.

Cac chung loai ma dién hoa thong thuong da va dang dugc nghién ctru ing dung vao cong
nghé MPDHKSDBM nhu: ma vang nguyén chat ciing nhu vang hop kim, ma bac bong, mo, ma
cac kim loai quy platin, paladi, r6di va cac kim loai thong dung (N1, Zn, Cu,..), dac biét ngay ca
crom la kim loai rat dé bi thu dong cling da co6 thé ma dugc bang cong nghé¢ MDHKSDBM.

1. KET QUA UNG DUNG VA THAO LUAN
1. Ma vang khong dung bé ma

Vang 1a kim loai quy, dat chi phi dau tu ban dau 16n, vi vay cong nghé¢ MDHKSDBM co6 y
nghia kinh t€ rat 16n nhat 1a khi ma chi tiét 16n, don chi€c vi cong nghé nay cén it dung dich,
khong phai chi phi xur 1i thu hoi dung dich ma.

a. Hoéa chdt va phwong phdp nghién ciru
Dung dich nghién ciru c6 thanh phan theo bang 1

Bdng 1. Thanh phan cac dung dich nghién ctru ma vang

Thanh phan (g/1)
F A Au' tron 2
Kih g A
1 hicu KAu(CN), H,C,0, HCOOH pH Chat keo
S 15-25 60 4.5
S, 15-25 60 40 4,5 15

Dung dich nghién ctru dya trén co sé dung dich ma vang trong mdi truong axit st dung
chat dém la hé axit oxalic-Oxalat, mudi phitc vang véi cyanua duogc dicu ché tir vang nguyén
chat, chat hoat hoa bé mat va tang toc d ma la axit formic, chat lam tang do nhét dung dich phu
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hop véi cong nghé¢ ma MDHKSDBM dugc tu ché tao. Cac phuong phap quét thé tuan hoan,
chup hién vi dién tr quét dugc sir dung dé nghién ctru qua trinh dién cuc va cau trac cia 16p ma.

b. Két qua va thao ludn
Puodng cong phan cuc cia hai dung dich S, va S, dugc trinh bay trén hinh 2.

Khi c6 mat axit formic duong cong phan cuc chuyén dich 6 rét vé phia duong, do lam ting
hoat tinh bé mat vat ma, ngoai ra axit formic con 1a chat chdng gai chay 16p ma nén cho phép ma
duoc & mat do dong cao [2, 3]. Mat d6 dong ma cuc dai cho phép toi 10 A/dm’ vi vay tdc d6 ma
c6 thé dat t6i 60 um/h, 16p ma hinh thanh ngay khi di chuyén andt tiép xuc voi bé mat ma.
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Hinh 2. Pudng cong phan cuc dung dich ma vang
1 - trong dung dich S;; 2 - trong dung dich S,

(a) (b)

Hinh 3. Anh SEM bé mit 16p ma vang theo cong nghé MDHKSDBM
A -Bémat; b- Mait cit ngang: 1. Lép ma vang; 2. Lop ma bac 16t

Dung dich c6 d6 nhét cao nén khong bi chay khi thao tac ma. Trong qua trinh ma ion Au’
bi ngheo dén nén tdc do ma cham, khi d6 phai ding ma va tham thém dung dich. Dung dich ma
& coc chung ciing bi lodng dan nén can dinh ky bd sung mudi vang va diéu chinh pH. Dé dam
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bao 16p ma dong déu can chi ¥ thao tic ca vé tiép xtic andt ciing nhu thay thé dung dich. Do
khong tinh dugc chinh xac mét do dong dién nén can duy tri mot dién thé 6n dinh, phu hop véi
kiéu dang andt. Khi lugng dung dich iy qua nhiéu hodc thao tac Kkhong hop i (ap anbt qua
manh, dung dich loéng...) dung dich s€ bi chay, 1am anh hudng t6i bé mat chua ma, can phai xit
rira kip thoi. Chiéu day 16p ma phy thudc vao thoi gian tlep xuc giita andt va vat ma, c6 thé ma
v6i chiéu diay mong mudn ma vin dam bao chat lwong vé& do bong ciing nhu dd bam dinh cua
16p ma. Anh SEM chup bé mit va mit cét ngang 16p ma duoc trinh bay trén hinh 3

Hinh 3 cho thay 16p ma vang lién két tot voi 16p ma bac 16t va mic du chiéu day t6i 10 pm
16p ma ciing khong bi nut, phan 16p, bong troc.

2. Ung dung céng ngh¢ MPHKSDBM
a. Pdc diém san pham

San phdm ma 1a tuong phét dugc duc theo cong nghé ¢b truyén tir hop kim déng c6 kich
thudc 16n: cao 1,4 m, chiéu rong 16n nhét 0,8m, nang hon 300 kg (hinh 4). Thanh phan cua hop
kim khong dong déu chira nhiéu tap chét ddc biét 1a chi nén rat kho tay rira, bé mat dé bi xam

den khi tiép xuc voi cac hoa chét: axit, cyanua...Do dic ty nhién trong khudn dat nén san phdm
nhiéu ro khi, ro xi kho khan cho khau ma.

b. Lua chon két cdu l6p ma

L6p ma vang tuy c6 do bén 6xy hoa
cao nhung c6 ai luc rat manh voi déng kim
loai [5] nén déng dé khuéch tan vao 16p ma
vang lam 16p ma bi t6i. Vi vay dé dam bao
yeu cau trang tri va bao vé cho san phim
két ciu 16p ma hop 1i 1a: 16p 16t Ag 10um,
16p ma vang lum va 16p ngoai cung son
phi1 bang 16p son trong 2K dé ting cudong
bao v€ cho 16p ma vang khong bi mai mon.
c. Xirlird

Céc vét rd trén bé mit san pham rat
kho phat hién sau khi danh bong, nhung
sau khi xtr 1i bé mat tién hanh ma bac theo
cong ngh¢ MPHKSDBM mét 16p mong
cic vét rd s& xuit hién rat rd. Cac vét rd
dugc tram bang keo din dién va danh bong
dén phiang nhu nén sau d6 ma bac lan thir
hai.

d. Ma bac bang céng nghé MDHKSDBM

Dé ma bac can sir dung hai dung dich:
dung dich ma so cap va dung dich ma tdc
d0 cao. Thanh phﬁn cac dung dich duoc
trinh bay trong bang 2. Hinh 4. Tugng Phat sau khi ma vang hoan chinh
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Bdng 2. Thanh phan dung dich ma bac bang céng ngh¢ MPHKSDBM

Thanh phén (g/1)
A . Ag"’ tron £ .
Tén dung dich g g At 1am bé 4
én dung dic Kag(CN), NaCNry o Chat lam bong Chat keo
Ma so cip 2-4 100 1-2 15
Ma tdc d6 cao 100 - 150 100 3-5 15

Chat 1am béng duoc ché tao trén co s chiét xuat tir mecaptobenzothiazol (xuc tién M) co
bd sung mot s6 chat 1am mém va san bang, chét tao keo ding chung cho ca ma bac va vang. Ldp
ma bac tir cac dung dich trén bang cong nghé¢ ma MDHKSDBM cho chat lugng t6t, 10p ma
bong, bam chac v6i nén.

g. Ma vang bang céng nghé MPDHKSDBM

L6p ma bac dugc gia cong bong bd sung sau d6 ma vang theo thanh phin va cong nghé
muc 1, phan III. Dung dich ma vang khi roi vao bé mat 16p ma bac c6 thé lam cho 16p ma bi den,
xam vi vdy nén ma tur dudi lén trén. Cong nghé ma vang MDHKSDBM c6 uu viét: toc d§ ma
nhanh, 16p ma vang bong mau vang kim dep.

Béng cac giai phap cong nghé trén cac tugng Phét va tuong Tran Hung Dao dé dugce thuc
hién thanh cong ma vang trang tri vira tang tinh thdm my vira bao dam d6 bén mau, bén trong moi
truong cé tac dong an mon véi chi phi dung dich thap ma van dam bao chat lugng san pham.

IV.KET LUAN

- Cong ngh¢ MDHKSDBM c6 cung nguyén li ma dién héa nhung dugc cai tién Vé cong cu,
thanh phan va ché do cong nghé dé thuc hién hop li cac phan tmg dién hoa nhanh khong can st dung
bé ma di t6 ra c6 nhiéu hiéu qua trong k¥ thuat, doi séng can phai tiép tuc nghlen ctru ung dung.

- Cac cong nghé MPHKSDBM véi kim loai bac va vang 1én nén dong duc da giai quyét
dugc yéu cAu chat lugng, my thuat va hiéu qua kinh té cho céc tac phém van hoa, ngh¢ thuét.

- Cong nghé MPHKSDBM c6 nhiéu trién vong tmg dung trong nhiéu linh vuc, dic biét
hiéu qua cao trong viéc ma trang tri cac vat ma co6 dién tich bé mit va trong lugng 16n, don chiéc
nhu céc twong dai ctia cic cong trinh vin hoa dé gop phan nang cao gia tri thAm my va do bén vé
thoi gian cho cong trinh.

TAI LIEU THAM KHAO
. M. Schlesinger, M. Paunovic - Modern Electroplating, 4™ Edition, Hardcover, August 2000.
2. Nguyén Dtrc Hung - Sd tay k¥ thudt ma, NXBKH&KT, Ha No6i, 1989.

Nguyén Duy Két, Tran Trong Hiéu, Nguyén Dirc Hung - Ma hop kim vang - niken toc do
cao, Tap chi Khoa hoc, Ky thuat va Cong nghé quan sy 12 (9) (2003) 90-95

United States Patent: 5,169,414, Dec. 1992 and 4,615,774, Oct 1986.

Nguyén Duy Két, Nguyén Tién Son, Nguyén Dirc Hing - Ma hop kim hai cau tir AuCu,
Tap chi Nghién ctru Khoa hoc, K¥ thuat va Cong nghé quan sy 12 (5) (2003) 94-99.

74



SUMM ARY
ELECTROPLATING WITHOUT IMMERSION TANKS

A new method of electroplating without immersion in eletrolyte bath is used with
concentrated solutions and innert mobilelectrode on selective area of cathode. The electrolyte is
absorbed in porous material wrapped around an mobileanode as brush. This Electrobrushplating
was used for deposition of gold and silver on very big, large and heavy copper alloys objects
such as historic Monument and Buddhabody with most economical effect.
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