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SCIENCE - TECHNOLOGY

NGHIEN CUU QUA TRINH THU BONG BAO VE BE MAT
TAM THOI ONG BONG TU LUA BANG BENZOTRIAZOLE

RESEARCH PASSIVE PROCESS TO PROTEC TEMPORARY SURFACE

OF SELF SELECTED COPPER PIPE BY BENZOTRIAZOLE

TOM TAT

Nghién cttu qua trinh thy dong bao vé bé mét tam thoi 6ng dong ty lwa
bang BTA s& duc trinh bay trong bai bao nay. Nguyeén liéu dau vao la 8ng dong
{4 gia 0dng ranh xoan dirdng kinh 22mm, méc CC1220 tiéu chudn JIS H3300 va
chudt hai dau 6ng, da G khr (ing sudt trong mai trudng khong khi. Sau khi duroc
0, ngam hoat héa va danh bong dién héa, dng dong dwoc ngdm thu dong dé bao
vé bé mt bang benzotriazole. Nghién cttu sé tién hanh khao st anh hudng clia
nong do ctia BTA va thdi gian ngam, nhling t6i qua trinh thy dong bao vé bé mat
clia 6ng dong. Hai yéu t6 duoc quan tam trong qué trinh nay la sy tang gidm khoi
Iirong va mau sic clia Gng dong.

Tlr khoa: Thu dong, ng dong, Benzotriazole, mau sac, khéi luong.

ABSTRACT

The study of passive process to protec temporary of self-selected copper
pipe by BTA will be presented in this article. The input material is a machined
copper tube with 22mm spiral groove, CC1220 label, JIS H3300 standard and
broaching two ends, annealing to de-stress in the atmosphere environment.
After being annealed, activated and electrochemical-polishing, passive copper
tubes are soaked to protect the surface by BTA. The study will investigate the
effect of the concentration of BTA and the time of immersion with the passive
process to protec the surface of copper pipes. Two factors of interest in this
process are the increase and decrease in the mass and color of copper pipes.

Keywords: Passive, copper pipe, Benzotriazole, color, mass.
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1.DAT VAN BE

Ban chat clia thu dong la tao mang thu dong twong doi
bén trong méi tredng, nhor d6 gilr nguyén durgc mau séc clia
dong. Mudn vay ta phai s dung cac chat héa hoc phu hop
lam chéat tc ché. Chéat trc ché ¢ thé dwoc chia thanh hai
nhom la chat loai trir tdc nhan an mon va chat trc ché bé mat
ti€p xuc pha[1, 2]. Benzotriazole la chéat tic ché anot va thudc
chéat (rc ché bé mat tiép xic pha. Chét tc ché nay sé khéng
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ché &n mon bang cach tao thanh mot I6p mang ngan cach &
bé mat ti€p xUc pha gilra kim loai va méi truong. N6 sé tao
thanh hoac thic day sy tao thanh mot I¢p mang thu dong
trc ché cac phan (rng anot hoa tan kim loai.

2. CO SO LY THUYET CUA QUA TRINH THU BONG BE
MAT BANG BENZOTRIAZOLE

Benzotriazole (BTA) la tinh thé mau trdng, it tan trong
nwoc, tan tét trong etanol, nhiét d6 néng chay 98,5°C.
Dung dich BTA trong etanol c6 pH 5-6. BTA la hgp chat
dang vong c6 cdng thiic phan t& CsHsN; va c6 cong thic
cdu tao nhw hinh 1 [3].
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Hinh 1. Cong thirc céu tao clia Benzotriazole

Su hién dién clia cac nguyén tl nito trong vong triazole
cho phép lién két v6i dong va la co sé cho tac dung trc ché
clia BTA. N6i chung vé BTA c6 thé néi rang d6 la chét tc
ché dan mon dong anot, co ché hoat ddong bao gébm héa
hoc, hép thu vat ly, sau d6 la sy hinh thanh BTA Cu (1) phtic
tap. Sy ph6i hop gitta phan tir BTA va bé mat dién cuc Cu
xdy ra thdng qua nguyén t& nito clia vong triazole. Cac
phan t&r BTA c6 thé duoc dinh hwdng song song hodc doc
vé bé mét. Su dinh huéng clia phan tlr chat tic ché rat quan
trong vi kha nang hinh thanh lién két manh hon néu su
dinh hudng song song do twong tac clia cac electron p cla
vong véi quy dao d con tréng clia dong [4]

Co ché hinh thanh duoc dé xuat va mo ta béi cac phan
(tng sau [5,6,7] :

Cu (s) + BTAH (ag) = Cu: BTAH (ads) + H + (aq)

Trong d6, Cu: BTAH (ads) la viét tit ctia BTAH dugc hap
phu trén bé mat Cu. V6i st cd6 mat clia chat oxy hda hodc
b&i phan cuc andt né cé thé dwgc oxy hda dé bao vé theo
phan tng:

Cu: BTAH (ads) =Cu (I) BTA(s) + H+ (aq) + e
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Tir phan (ng nay c6 thé thay rang sv gia tang ndng do
BTA lam thay ddi phan tng theo hwéng hinh thanh lvgng
I&n hon clia phirc hgp bao vé Cu (I) BTA. Ngoai ra cé thé
thay rang pH cting lam &nh hudng ti qua trinh trén.

Co ché hoat dong ctia BTA la si hap phu trén bé mat Cu.
Pay la mot qua trinh tda nhiét nén rd rang viéc tang nhiét
dd cé anh hwéng xau dén hiéu qua trc ché. Hanh vi clia cac
dan xudt BTA rét giéng nhau. Sy ra doi clia cac nhom thé
khong anh huéng dén co ché clia hanh ddng &rc ché trong
khi né c6 anh hudng dén hiéu qua tic ché. A Arancactus da
thwc hién mot nghién ctru vé tac dung clia BTA va céc dan
Xuat 5-methyl BTA va BTA 5-chloro vé (rc ché dan man dong
trong dung dich HCI 0,1M suc khi. BTA va 5-methyl BTA
ddng vai tro la chat Gc ché catdt va hanh ddng clia ching
c6 lién quan dén sy hdp phu BTAH,* trén Cu. 5-BTA chloro
phu thudc vao néng do va & anodic néng dd cao hon, co
ché lién quan dén thu dong va hinh thanh CuBTA. Cloro &
vi tri 5 cho phép hinh thanh BTAH bi proton héa mot phan
trong khi nito chiu trach nhiém lién két véi dong. N6 la su
twong tac gilta chat ¢rc ché va bé mat kim loai véi cac nhém
thé trong 5 vi tri cla phan tt chat tc ché, trong khi cac
nhém chdp nhan electron cé lién két chat ché hon véi cac
dién to.

BTA déng vai tro la cau ndi lién két don rang mach
thang véi Cu'* tao thanh [Cu(l)BTA], chudi [Cu2BTACI] duoc
hinh thanh khi c6 ham lvgng Cl cao. BTA tao phtrc véi Cu*
[Cu(INBTA] trong cdu trdc mang luéi hinh vuéng phang.
Nghién ctru d4 dua ra dan xudt CuCl,BTA (phi polyme) véi
thanh phan [Cu,BTA,BTACI,]. Cac diéu kién va trang thai
oxy hoéa cla bé mat phan ng, dé pH, thé nang, nhiét do,
ham lwgng CI' va oxy anh huwéng manh téi phan tng Cu-
BTA. Bac biét nhiéu nghién ctru da cung cdp bang ching,
cac mang Cu(l)BTA day hon trong diéu kién axit it polyme
hoa hon va cho oxy tham thau qua tét hon so véi cac mang
hinh thanh trong cac dung dich trung tinh. Cac mang day
hon cho tinh Gic ché giam di [1, 8].
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Hinh 2. Cau tric mang lwi clia phirc gma BTA vaCu?*

Co ché hinh thanh mang trong diéu kién gan trung tinh
dugc gia thiét la bi kiém soat bai sv dich chuyén Cu** cham
hon qua cac mang véi sy hinh thanh phtc chat trén giao
dién mét rén 16ng, sao cho cac mang lén 1én theo mot trat
tw khéng ché. Sy nhay cam véi céc diéu kién két tla co thé
dan dén sy khdng nhat quan gitta céc két qua trong cac tai
liéu cling nhu viéc xi ly BTA dé bao quan hién vat lam bang
dong. Ngoai ra con cé sv giai thich khac vé mang BTA voi
(’ng dung bao quan hién vat khao c6, theo d6 BTA khong
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tac dung véi ion Cu béat ky (nhv khoang azrurit, malachit)
ma tham nhép sau xuong phia du¢i tao mang v6i oxit dong
ma thoi. Bdi vay mau séc clia hién vat khéng thay déi dang
ké (do khéng tao phirc mai trén bé mét) khi ngam hién vat
trong BTA. Phirc chat CuBTA tao mang bao vé han ché su
ti€p can cla oxy, nwdc va cac ion toi bé mat phan (ng duoc
cho la sé han ché phan (rng dién hda.
3. THUC NGHIEM
3.1. B6i twong nghién ctru

Ba6i twong nghién clru la 6ng dong da gia cong rénh
x0&n dudng kinh 22mm, méac CC1220 tiéu chuén JIS H3300
va chu6t hai dau ong, da U khr ('ng sudt trong moi trwong
khong khi. Hinh 3 la ban vé thiét ké 6ng dong tu lva.
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Hinh 3. Ban vé thiét ké ong dong tu lya
3.2. Thiét bi

Thiét bi dung dé thyc nghiém la hé thong ngam thu
dong bao vé bé mat véi hé thdng nang ha va bom diéu
khién (hinh 4).

Hinh 4. Hé thng ngam thu dong bo vé bé mat
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4. KET QUA VA THAO LUAN
4.1. Két qua anh hwéng clia ndng do benzontriazole téi
qua trinh thu dong bao vé bé mat tam thoi

Ham lwong BTA duwgc thay déi trong khoang 1 - 3g/l,
thoi gian ngam thu dong bé rpét duwoc c6 dinh trong 5 phut
va do pH bang 7. Sau d6 mau ddong nghién ctu duoc dé
trong diéu kién nhiét dé phong trong khoang thoi gian 10
thang. Két qua thi nghiém duoc thé hién trong cac bang 1,
2,3.

4.2. K&t qua anh huwédng cla thoi gian nhing BTA dén
thoi gian bao vé bé mat 6ng dong

Thoi gian nhing BTA cling 4nh huédng kha nhiéu dén
chéat lwvgng bé méat 6ng. Cu thé ndng dé BTA co dinh 3g/l,
dd pH bang 7. Sau do, thay ddi théi gian nhing & cac méc 1
phut, 3 phat, 5 phat. K&t qua thé hién bang cac bang 4, 5, 6.

Bang 4. Anh huong clia thdi gian ngam, nhiing (1 phiit) dén thoi gian bao vé
dng dong

1 2 4 6 8 10
Bang 1. Anh huong clia nong do BTA 1g/I dén thoi gian bao vé ba mat tudn | thang | thang | thang | thang | thang
1 2 4 6 8 10 Am(mg) | 150 440
tudn thing | thdng | théng | thdng | théng Mausic | xam Pen,
Am(mg) | 120 350 Pen xanh
Mausic | Xam ben ben, ben, | Den, | bDen, Bang 5. Anh hudng clia thoi gian ngam, nhing (3 phit) dén thoi gian bao vé
Pen xanh xanh | xanh | xanh dng dong
Bang 2. Anh huong clia nong do BTA 2g/1 dén thoi gian bao vé ba mat 1 2 4 6 8 10
1 2 4 6 8 10 tudn | thang | thang | thang | thang | thang
tuan thang | thang | thdng | théng | théng Am (mg) 0 246 376 532 625 58
Am(mg) | 0 10 12 2 35 58 Mausic | o po Pen Reu | Réu | Réu
Mausic | D0 | Xam | en | Réu | Réu | Réu |_hong xanh | xanh | xanh
hong den xanh | xanh | xanh Béng 6. Anh hugng clia thoi gian ngam, nhing (5 phit) dén thoi gian bao vé
Bang 3. Anh hugng clia nong do BTA 3g/I dén thdi gian bao vé bé mét Ong dong
1 2 4 6 8 10 “ 2 4 6 8 10
tUAn thing | théng | théng | théang | théng tuan thing | thang | théng | thang | théng
Am(mg) | 0 1 2 2 2 2 Am(mg) | 0 2 2 2 2 2
Mausic | B6 | P& | Do | BO | B | DO Mausac | B0} B0 | Bo | Bo | Bo | B0
hong | hong | hong | hong | hong | hdng hong | hong

- Khi st dung ndng dd BTA la 1g/l, mau bi tang khdi
lvgng ngay sau mot tuan. Bong théi mau clia 6ng dong
chuyén lan lvgt tir mau déng sang mau xam den, mau den
va cudi cung la mau xanh den. Nguyén nhan la do 6ng
dong bi oxy hoa bé mét. Do do, véi ndéng do BTA la 1g/I
khong dap rng duogc yéu cau thu dong bao vé bé mat clia
ong dong.

- Khi st dung néng dé BTA la 2g/I, mau tang khéi luong
sau hai thang. Nhung téc do tang khdi lwgng cham hon rét
nhiéu so v&i khi str dung ndng do BTA la 1g/l. Song song dé
mau chuyén lan lwot tir mau dé héng sang mau xam den,
mau den va cudi cung la mau réu xanh. Nguyén nhan cling
la do 6ng ddng bi oxy hoa bé mat. Do d6, véi két qua sau
10 thang 6ng ddng c6 mau réu xanh. C6 thé thay rang voi
ndng dd BTA la 2g/l cling khdng dap ng duoc yéu cau thu
déng bao vé bé mat clia 6ng dong.

- Cui cuing, khi st dung ndng dd BTA Ia 3g/l, mau &ng
doéng hau nhu khéng thay d6i khoi lvgng trong 10 thang.
Poéng thoi, 6ng ddng van gitt nguyén mau dé hdng nhu
ban dau. Biéu nay chitng té 6ng dong khdng bi oxy hda bé
méat. Do vay, vGi két qué sau 10 thang 8ng ddng van gir
nguyén mau dé hdng nghia la véi ndng do BTA la 3g/l hoan
toan dap ng duoc yéu cau thu dong bao vé bé mat cla
ong dong.
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- Khi th&i gian ngdm trong dung dich BTA la 1 phdt,
mau bi ting khoi lwvong rat nhanh va ting ngay sau tuan
dau tién. Bong thoi mau clia 6ng déng chuyén lan luot tir
mau doéng sang mau xam den va cudi cuing la mau xanh
den. Nguyén nhan la do thoi gian ngdm quéa ngan nén éng
dong bi oxy héa bé mat. Do do, thoi gian ngam 1 phut
khong dap rng dugc yéu cau thu dong bao vé bé mat clia
ong dong.

- Khi th&i gian ngédm trong dung dich BTA la 3 phdt,
mau bi tang khéi lvong sau 2 thang nhung téc do ting nay
gidm dan trong thang thit 10. Song song véi dé mau cla
ong dong chuyén lan lwgt tir mau dé héng sang mau do,
mau den va cudi cung la mau réu xanh. Nguyén nhan la do
thoi gian ngam ngén nén dng ddng bi oxy hoa bé mit. Do
vay, thoi gian ngdm 3 pht khong dap (ng dugc yéu cau
thu dong bao vé bé mat ctia 6ng dong.

- Cudi cuing, khi thoi gian ngdm trong dung dich BTA la
5 phat, mau 8ng déng hau nhu khdng thay déi khéi lvong
trong 10 thang. Bong thoi, 6ng déng chi cé sv dich chuyén
nhe tlr mau dé6 hong sang mau dé. Diéu nay chirng té éng
dong khong bi oxy héa bé mat. Do vay, voi két qua sau 10
thang 6ng ddng c6 mau do thi thai gian ngdm 5 phdt hoan
toan dap ng duoc yéu cau thu dong bao vé bé mat cla
ong dong.
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5. KET LUAN

Nghién ctu qua trinh thu dong bé mit bing
benzotrianole da dwoc trinh bay trong bai bao nay. biéu
kién clia moi trvong thu dong la: ndng do benzoltriazle 3
g/l, thoi gian ngadm thu doéng 5 phat, d6 pH bang 7. Moi
treong tao mang thu dong bang BTA 1a trung tinh do d6
nuéc thai khéng anh hudng dén moi treong. Két qua thir
nghiém khéi lwvgng mang thu dong, hinh thai hoc mang
thu ddng sau khi ngam thu ddng va sau thoi gian 10 thang
thr nghiém cho thdy mang thu dong van bén chac va gitt
duoc mau do twoi clia dong.
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