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TOM TAT

Téac ding Hb tro caa cac ion iodua {ldén ar tc ché an mon thép carbon trongréic va cac
nhi trong “condensateirsc” boi hexametylentetramine ¢81,N4), da duoc nghién éu king
cac phrong phap ki luong, phan gc thé dong, phan gc tuyén tinh va té6 khangdién hoa.
Hexametylentetramingc ché sy an mon thép carboé nhiing rong do thip. Hiéu qua trc ché an
mon thép carbonua hexametylentetraminény Wi su ting rong do cia ion iodua va &i su
giam ham {rong nréc trong cac nin trong“condensate/ ubc”. Hi¢u qua tc ché an mon thép
carbon i hon hop “Hexametylentetramine (2g/l) + KI (0; 0,5; 1; BY/duoc ting dang K trong
cac dung ith nrdc da loai bo khi oxy. Héu qua cao nlat cia sr tc ché an mon thép carbondi
hén hop “Hexametylentetramine (2 g/l) + Kl (0; 0,5; 1;/8gquan sat thy ¢ nhi¢t d6 100°C
trong khang nhit do tir 30 °C dén 140°C. Co ché wc ché an mon thép carbondb hon hop
“Hexametylentetramine + Kldwogc giai thich 1 do c6 ¢ tao thanh &p hip phy kép trén B mat
thép.

Tir khoa: ion iodua, hexametylentetramingée ché an mon, thép carbon,udc, nHi twong
“condensate/ wmyc”.

1. MO PAU

Condensate |adm hop hydrocarbondng, mach thing, t trong thip, dugc dingdé san xuat
xang, dung mdi cong ngép va lam nguyén du cho & hop héa du. Mot luvong nhd nuée chia
céac axit va khi oxy nim vao condensate cééttgia ¢ ar an mon kim lai trong qué trinh & li
condensaté nhiét do cao. Bén phap thich &p nhit nhim kim ham qué trinin mon kim lai
néi trén la & dung chit wrc ché.

Hexamethylenetetramine {d:,N,) 1a chit uc ché an mon thép khong gay 6 @i moi
truong. Nowe ché an mon thép carbon trong dunighl éy gi theo tiéu chin My ASTM G1-90
[1], &c ché an mon thép @m trong axit clohydric HCI [2]uc ché an mondong trong moi
truong bromua [3].
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Céc ion iodua () chi c6 tinh clit hd tro, ting thém ki ning uc ché an mon thép rem boi
nhitng chit ic cke chinh trong cac dungceh axit [4 - 14].

Trong nghién gu nay, ching toi kio satanh hrong kb tro cia Kali ioduadén ar wc ché
an mon thép carbonob Hexamethylenetetramine titat 1A Hexa)trong nréc va cac nf tuong
“condensatefmdc” khdng hdc c6 khi oxy hoa tan, trén kinng nhit do tir 30°C dén 140°C.

2. PHUONG PHAP NGHIEN CUU
2.1.Péi twgng nghién atu

Thép cacbon N8Qjuoc cit tir duong éng din condensate. Phan tichnig prd ké phat x
DIA 2000SE cho thanh ph cia thép nlr sau (% kki lugng):
C (0,253), Si (0,334), Mn (1,33), P (0,023), S (@) Cr (0,204), Mo (0,002), Ni (0,031), Al
(0,035), Co (0,004), Cu (0,015), Nb (0,002), To@s), V (<0,001), W (<0,01), Pb (<0,003), Sn
(<0,001), As (<0,004), Zr (0,001), Ca (0,002), ©006), Ta (0,022), B (<0,0000001), Zn
(0,008),La (<0,001), Fe (<97,7).
* Thanh pln héa e aia condensated khdi luong):
Propane (0,447); i-butane (3,252); n-butane (7;22%)-dimethylpropane (0,077); i-pentane
(9,467); n-pentane (7,412); 2,2-dimethylbutaneZ6)3benzene (1,936); toluen (3,843).

Nudéc c6 bn condensatéuoc lay tai day bbn chra dia mjt nha may chbién condensate.

* Thanh phﬁ“n hda e aia nuéc: Do din dién (13510 uS/cm)Po pH (4,77);Do cing (255
ppm); By kiém tong (1248 ppm); CI(84 mg/l); SiQ (195,57 mg/l); PG (0,45 mg/l); Bng
Fe*3* (0,21 mg/l); Ca" (0,04 mgl/l); rong vi khiiin (< 10 t& bao/ml).

Cac hoa cfit thi nghém: Hexa, K, Natri sulfit (NaSO;) la loai tinh khiét (99 %).
2.2. Chuan bi miu thi nghiém

2.2.1. Thi nghim ¢ cac nhét @6 khac nhau trong wsc da logi khi oxy, lang phrong phéap Khi
luwong

Mdi thi nghém s dung 400 ml dung ih neéc trong binh thép khongi,gkin, dung tich
500 ml va 2 riu thép pling, kich thrgc: 50x15x3 mm, khoan 3,lduong kinh & 2 mm. X Ii
mau thép trde va sau thi ngbim theo tiéu chin ASTM G1-90 [1]. Can fau bang can XT220A
Precisa, c@o chinh xact 0,0001 g.

Loai khi oxy hoa tan trongudc bing mwi Natri sunfit: 2NaSO; + Q — 2NaSO,

Mai thi nghiém thyc hi¢n 4 giv & cac nhét do 30°C, 60°C, 100°C, 140°C, theo tiéu chin
ASTM G111-92 [15]. Mngdd cac hda cit thi nghém: Hexa (2 g/l) + K1 (0; 0,5; 1; 2 g/l).

2.2.2. Thi ngim ¢ nhiét 6 phong (30C + 1 °C) trong neéc va nhii twong “condensate/msc”,
khuay lién wc, thong khi, ng cac plrong phap khi lugng vadién hda

- Phrong phap khi lugng: Mau thép phing, kich throc: 50x15x3 mm, khoan 3,Iduong kinh
16 2 mm. T I¢ thé tich “Condensate/udc” = (0:100); (50:50); (70: 30) va (90:10).

Khuiy cac dung ith lién tic bing may khéy tir CB302, 200 vong/phut, trong: 4, 8 va 24
gio.
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K xW
AxTxD
trongdé: V - Toc do an mon thép (mmfm); K = 8,76 x 10; W - Ton that khdi lugng thép do
an mon (g); A - Dén tich ndu (cnf); T - Thoi gian ngam riu (h); D - Khi luong riéng éa
thép.

Hiéu qua bao vé thép Z (%) tinh theo congtth:

Z(%) =" x 100
Vo
& day: V, ,V;- Téc do an mon thép trong dungch khong va cé ch wc ché.

- Phrong phapdién hoa: & dung thiét bi Solatron 1280Ri¢ do cacduong cong phanuc
anot, catot vél‘émg try dien héa. Binhdo chra badién arc: Bién arc lam vic 1a thép N80 duc
trong epoxy, B mat thép tép xuc i dung dch c6 kich tixge: 15,15 mm x 14,78 mmjjén cuc
so sanh la@ién arc Calomen bao hoa (SCH)én arc doi la luéi Platin.

Do duong cong phanye catot va anot theo tiéu chuASTM G5- 94 [16] va ASTM G59-
91 [17]. Quétgiién the tr gid ti (Ecor — 500 mV)dén (E.or + 500 mV), ‘éw[ toc do quét 5 mV/s.
(Ecorr ladién the an mon thép)bo dién tré phan ac tir gid ti (Eor — 10 mV)dén (Eorr + 10 mV).

Mat do dongan mon (ion), toc do &n mon (V)dugc xacdinh bing hai phrong phap: ngsi
suy Tafel vato dién tré phan ac tuyen tinh.

Do tong try di¢n hoa theo tiéu ctim ASTM G106 — 89 [18], ing thiét bi Solatron 1280B
vé6i phan meém Z plot. Phégio thuc hién ¢ gia ti dién the an mon (Eor), toc do quetdien the 1
mV/sec; biénio nhiéu loan song hinh sin 1a 10 mV trong king &in $ tir 20.000 Hzién 0,1 Hz.

Tinh ¢ d an mon thép theo congtth: V =

3. KET QUA VA THAO LUAN
3.1. Két qua thi nghiém trong nwéc da loai khi oxy & cac nhiét dd khac nhau
Bang 1 cho thy, sau 4 gi ngam ndu thép trong néc da laai khi oxy, ¢ do an mon thép b
tang din theo chdu ting aia nhét do; nhung e do &n mon thépdi giam dan theo chiu ting
cua rngdo Kl trong hon hop chit ac cke “Hexa 2 g/l + K1),

Bang 1.Téc do an mon thép tronguwe da laai khi oxy, phu thudc vao nhét do va rong do
cua hon hop “Hexa (2 g/l) + KI (0; 0,5; 1; 2 g/l)".

Chét tc ché Téc dp an mon thép (mm/nim)
Hexa (o) | * <1 o 30°C 60°C 100°C 140°C
0 0 0,417 1,717 3,033 3,224
2 +0 0,335 1,205 1,353 1,637
2 +0,5 0,315 1,123 1,296 1,503
2 +1 0,213 0,748 1,034 1,291
2 +2 0,194 0,725 0,965 1,214
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Bang 2 cho tléy,‘trong nrge da laai khi oxy, hiéu qui bao vé thép @ia Hexa (2 g/l) vaia
“Hexa (2 g/l) + KI” déu dat gia ti cuc dai tai nhiét d6 100°C, va ting din theo chiu ting aia
nong do K.

Bang 2.Hiéu qua bao vé thép i hdn hop “Hexa (2 g/l) + Kl (0; 0,5; 1; 2 g/l)” trongudc da loai khi oxy,
phy thudc vao nhét do va rong do caa K.

Chét wc ché Hiéu qua bao V¢ thép (%)
Hexa (/) | * K1 (o) 30°C 60°C 100°C 140°C
2 +0 19,70% 29,84 55,46 49,22%
2 +0,5 24,49 34,59 57,27 53,39
2 +1 48,88 56,47 65,90 59,95
2 +2 53,51 57,74 68,19 62,34

3.2. Két qua thi nghiém trong nwéc, nhii twong “condensate/mréc” thong khi, ¢ nhigt do
phong bang phwong phap khoi lweng

Bang 3. Téc do an mon thép pirthudc vao wngdo caa “Hexa (2 g/l) + KI”, vao thi gian ngam rau (h)
va hamrgng nréc (%) trong cac nintwong “condensate /udc” thdng khi,o nhiét ¢ phong.

Tbc d6 an mon thép (mmam)
Dung dch “Condensateirsc” (%) va
thoi gian ngam rau (gio) Khona c6 Hexa Hexa Hexa Hexa
chit L’rcgcké 2agM+Klj(2gl)+KI|(2g/l+KI|l(2g/l+KI
(0)s7))] (0,5 g/ Qg (2 g/l
4 giv 0,984 0,844 0,809 0,751 0,688
Condensate :udc = )
8 giv 0,729 0,590 0,552 0,510 0,463
0:100 (%)
24 giy 0,542 0,402 0,368 0,331 0,310
4 giy 0,846 0,704 0,646 0,606 0,552
Condensate :udc = )
8 giv 0,657 0,511 0,471 0,432 0,393
50 : 50 (%)
24 giy 0,463 0,336 0,306 0,280 0,255
4 giy 0,730 0,560 0,522 0,514 0,491
Condensate :udc = ]
8 giv 0,546 0,408 0,359 0,330 0,290
70 : 30 (%)
24 giy 0,405 0,278 0,252 0,228 0,200
4 giv 0,428 0,339 0,270 0,248 0,214
Condensate :udc = ]
8 giv 0,346 0,237 0,178 0,153 0,131
90: 10 (%)
24 giy 0,248 0,137 0,099 0,080 0,074
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r
A

Bang 3 cho thy, khi c6 ndit chit trc ché “Hexa (2 g/l) + KI” trong céc dungich nréc va
nhii tuong “condensatelrbc”, toc do an mon thép gim dan theo chiu ting aia thoi gian ngam
mau, theo chiu giam caa hamirong nréc trong cac nintrong va theo ckii ting aia rongdo K.

So sanh&liéu trong cac bng (3, 4) Wi s liéu trong cac bng (1, 2) sau 4 gingam niu,
ta con thy:

- O cuing nhét d6 30°C, thc d6 an mon thép tronguvc da loai khi oxy (0,42 mm/am)
thip hon 2 in so i trong nréc cé khi oxy hoa tan (0,98 mnam);

- O cung nhét d6 30°C, thc dd an mon thép trongubc da laai oxy va c6 “Hexa (2 g/l) +
KI (2 g/l)” 1a 0,19 mm/im, thip hon gin 4 kn so \6i trong nréc c6 oxy hoa tan (0,69
mm/nam).

N6i cach khacg nhiét ¢ 30°C, chit uc ché “Hexa (2 g/l) + Kl (2 g/l)” ti¢ hién hiéu qua
bao & thép trong méc khdng oxy (54 %) caoom khaing 2 Bn so \i trong nréc c6 oxy hoa
tan (30 %).

Bang 4 cho thy, trong céac dungidh nréc va nhi twong “condensateirsc” thong khi co
mat “Hexa (2 g/l) + KI (0; 0,5; 1; 2 g/l)”, u qua e ché an mon thépang din theo chau taing
Cua thoyi gian ngam rau, theo ch%u giam cia ham frong nrée, va theo chiu ting aia mng do

. Nhu vay, trong it ca cac dung @th nréc haic nhi twong“condensatelrvc” ¢ khi oxy
h(‘)a tand 30 °C, hiéu qui bio v thép ludndat gia ti cuc dai & nong do “Hexa (2 g/l) + Kl
(2 g/l)". Trong dung ¢&th nréc khédng c6 khi oxy hoa tan,éai qua bao vé thép ding ludndat gia
tri cuc dai & nong do “Hexa (2 g/l) + Kl (2 g/l)” trén khang ©ng aia nhiét do, tir 30 °C dén
140°C.

Bang 4.Hiéu qui bao vé thép @a chit uc ché “Hexa (2 g/l) + Kl (0; 0,5; 1; 2 g/l)” pnthuoc vao vng do
Kl, vao thyi gian ngam rfiu (giv) va vao hamuong nréc (%) trong cac nintwong “condensate /rbc”
théng khi,¢ nhiét @6 phong.

Hiéu qua bao vé thép (%)
Dung dch “condensateirsc” (%) va thoi
gian ngam rau (gio) Hexa Hexa Hexa (2 g/l) Hexa (2 g/l
(2 g/l)+ Kl| (2 g/l) + Kl +KI(Lg/)|+KI@2g
(0 g/l (0,5 g/l)
Cond 4 gio 14,25 % 17,79 23,63 30,07 %
ondensate udc = -
0 : 100 (%) 8 giv 18,96 24,25 29,99 36,50
24 giv 25,74 32,00 38,90 42,69
Cond 4 gio 16,87 23,66 28,38 34,73
ondensate udc = -
50 : 50 (%) 8 giv 22,24 28,33 34,32 40,20
24 giv 27,47 33,85 39,51 44,97
Cond 4 gio 17,84 28,45 29,54 32,78
ondensate udc = =
70 : 30 (%) 8 giv 25,26 34,25 39,42 46,76
24 giv 31,23 37,82 43,77 50,59
Cond 4 gio 20,89 36,96 42,23 50,06
ondensate udc = =
90 : 10 (%) 8 giv 31,48 48,61 55,83 62,22
24 giv 44,90 60,08 67,68 70,24

509



Vi Binh Huy, Liu Hoang Tam, Lé Van Thudn, Thai Nhi Hiép, Phan Thanh Binh

3.3. Két qua thi nghiém trong nwéc, nhii twong “condensate/mréc” thong khi, ¢ nhigt do
phong bang cac phrong phapdién hda

Két qua bang 5 cho thy:

- Trong neéc, ding nhr trong cac ni tuong “Condensateiréc”, dién thé an mon thép th
chuyén din \é phia gia tram hn theo chdu ting aia ng do K.

- Do doc Tafel catot(8;) lun cao bn nhiéu so i d6 doc Tafel anot(g,), ching © phan
ung catot ®y ra khé kkin hon nhigu so \6i phan trng anot.

Bang 6 cho thy, theo chiu ting aia rong do Kl trong bn hop “Hexa (2 g/l) + KI” va theo
chiéu giam cia ham rong nrée trong cac nin trong “Condensatelric”, dién thé an mon thép
dich chuyn din vé phia c6 gia fram ton, di¢n tré phan ac (R,) ting din, din d&én sr giam dan
mat d6 dongan mon thép (i) vadc d6 an mon thép (V).

- bo dbc Tafel anot f§,) va catot ) khi c6 mit Hexa (2 g/l) déu ting Ién theo cléu giam
ciia ham rong nréc trong cac ni tuong “Condensateiréc” va theo chiu ting aia mng do Kl
trong n hop “Hexa (2 g/l) + KI”.Biéu d6 cho thy “Hexa (2 g/l) + KI”d& wc ché ca phan iing
anot va phn tng catot éa sr an mondién hoa thép.

- Két qua 13, B¢ do an mon thép trong cac dungct déu giam ré €t khi co mit Hexa (2
g/l), giam din theo chiu ting aia rong do Kl trong kon hop “Hexa (2 g/l) + KI” va theo cliu
giam cia hamirong nréc trong cac nin turong.

Bang 5.Két qua do cacduong cong phanwe trong mréc, trong nii trong “Condensateirsc”, thong
khi, & nhiét @6 phong. pién the an mon thép (Ey); d6 doc Tafel anot§,), catot i ); mat do dongan
mon thép (i) va dc dé an mon thép (V)].

Dung dch

“Cor;.(i??;stem Ch?;u;/l():kf KI-I|”exa “Ecor (V) | Ba(mMV) | - Be (MV) (mIAJ}SSmZ) (mm\//rﬁm)
0 0,397 86,6 587,7 10,880 1,265
Condensate - :gzg g g;:; : E: 28 g/l) 0,407 88,8 595,8 9,484 103
nuéc = g/l ' 0,411 89,9 596,7 9,236 1,085
0 : 100 (%)
Hexa (2 g/l) + KI (L g/l)| 0,412 90,9 598,8 9,210 1,067
Hexa (2 g/l) +KI (2 g/l)| 0,414 | 1042| 699,6 8,461 0,984
0 0,381 85,1 652,7 10,456 1,216
Condensate : zgzg 8 g;:; : E: Eg g/l) 0,406 89,1 676,2 8,953 041
nuGc = all) ' 0,412 92,3 679,3 8,808 1,024
50 : 50 (%)
Hexa (2 g/l) + KI (L g/l)| 0,412 95,1 682,5 8,182 0,952
Hexa (2 g/l) + KI (2 g/l)| 0,413 95,6 687,7 7,170 0,834
0 0,397 102,2 724,7 9,944 1,157
Condensate - Ez: ggglz)++f<l|((oog5”) 0,404 | 102,6] 874,1 7,077 878
nuéc = ) ’ 0,416 104,8 880,9 5,968 0,694
70 : 30 (%)
Hexa (2g/) +KI (Lg/)| 0,417 | 106,6 | 903,1 5,343 0,621
Hexa (2g/l) +KI (2g/)| 0,419 | 111,4| 9141 5,239 0,609
90:10 (%) Khongto duoc vi d6 dan dién aia dung dch qua thp
100:0 (%) Khongto duoc vi d6 dan dién aia dung dch qua thp
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Bang 6.Di¢n thé &n mon (E,); dién tré phan ec (R,); mat do dongan mon thép (i), &c do an mon thép
(V) nhan dugc bang phrong phapdo dién tré phan ac trong mréc va nhi trong “condensate iréc” thong
khi, & nhiét d6 phong.

“C?ounndge(rjiggte: Chit tic ché " Ecor Ro L1 M y
N6 (%) v) (Q.cnf) (mA/cn?) (mm/rim)
0 0,413 263,4 9,871 1,148
Hexa (2 g/l) 0,422 273,5 9,505 1,106
0:100 (%) | Hexa(2gll)+KI(05gl) | 0,423 277,0 9,387 1,092
Hexa (2 g/l) + KI (1 g/l) 0423 | 286,6 9,073 1,055
Hexa (2 g/l) + KI (2 g/l 0,425 298,9 8,698 1,012
0 0,390 283,1 9,184 1,068
Hexa (2 g/l) 0,418 345,3 7,531 0,876
50:50 (%) | Hexa(2g/l)+KI(05gl) | 0,426 | 3505 7,418 0,863
Hexa (2 g/l) + KI (1 g/l 0,427 372,5 6,979 0,812
Hexa (2 g/l) + KI (2 g/l 0,428 387,6 6,708 0,780
0 0,422 3354 7,315 0,851
Hexa (2 g/l) 0,425 536,5 4,846 0,564
70:30 (%) | Hexa(2g/l)+KI(05gl) | 0431 587,4 4,426 0,515
Hexa (2 g/l) + KI (1 g/l) 0,432 602,1 4,318 0,502
Hexa (2 g/l) + KI (2 g/l 0,432 679,2 3,828 0,445
90:10 (%) Khéngto duoc vido din dién caa dung dch qua thp
100:0 (%) Khéngto duoc vido din dién caa dung dch qua thp

Bang 7.Dién trs phan ac (Ry), dién dung ép dién tich kep (C) trén thép ah duoc king phrong phapdo
tong tro dién hda trong cac dungah nréc, nhi twong “condensatelréc” thong khi,é nhiét 6 phong.

Dung dch “Condensate/

NuGc” (%) Chit wc ché R, (Q.cnr) C.10 (F/cnf)
0 73,4 26,445
Hexa (2g/l) 75,6 23,445
0:100 (%) Hexa (2 g/l) + K1 (0,5 g/l) 82,4 17,347
Hexa (2 g/l) + KI (1 g/l) 85,2 16,668
Hexa (2 g/l) + Kl (2 g/l) 88,4 14,771
0 94,8 8,580
Hexa (2 g/l) 98,9 8,257
50:50 (%) Hexa (2 g/l) + KI (0,5 g/l) 101,6 7,867
Hexa (2 g/l) + KI (1 g/l) 112,8 5,719
Hexa (2 g/l) + Kl (2 g/l) 118,9 5,374
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0 109,9 2,126
Hexa (2 g/l) 123,7 1,932
70 : 30 (%) Hexa (2 g/l) + KI (0,5 g/) 176,8 1,768
Hexa (2 g/l) + KI (1 g/l) 193,2 1,237
Hexa (2 g/l) + Kl (2 g/l) 212,6 1,099
90 : 10 (%) Khongdo duoc vido dan dién cia dung dch qua thp
100 : 0 (%) Khongdo duoc vido dan dién aia dung dch qua thp

Nhu thiy trong king 7, theo ckiu giam cia ham wong redéc trong nli twong
“condensateinsc” (tir 100 % xwng 30 % mdc), ding nhr theo chéu ting aia rong do Kl trong
hdn hop “Hexa (2 g/l) + KI)” (ir 0 dén 2 g/l KI), thi gia t dién tré phan ac (R,) ting din, gia
tri dién dung @a I6p dién tich kép (C) trén thépagn dan.

Giai thich cac Kt qua thwc nghiém

Condensate la cac hydrocarboacim thing khong d@n dién va khongin mon thép. Dung
dich nréc lan trong condensate c6 tinh axit vaddddan dién cao da gay ra s an mondién hoa
thép trong cac dungich nréc va nhii trong “condensateirc” theo cac pin tng sau:

* Trong dung dch axit (pH < 7), khéng cé khi oxy hoa tan:
Trén & mat dién arc anot, nguyénitsit bi oxy héa (thép fin mon):

F& F&' + 26 (1)
Trén k& mat dién agc catot, ion hydro ikhir:
2H" + 26 > H, 2

* Trong dung dch axit (pH < 7), c6 khi oxy hoa tan:
Tréndién cuc anot:

P Fe'+ 2e 3)

Tréndién ayc catot:
2H 2€ > H, 4)
Q+ 4H + 46 > 2H,0 (5)

Phin iing anot (3) &y ra & dang, té hién ¢ 46 doc (8.) thip cia cacduong cong phanyc
anot; pln ung catot (4) (5) & ra khé ktin hon nhiu, thé hién o d¢ déc cao(.) ciia cacduong
cong phangc catot (lang 5).

- Khi oxy hoa tani& khr phan ac catot theo pin ung (5), lam chodc d¢ an mon thép
trong nréc cé mit oxy & nhiét &6 phong (Ang 3) cao bn 2 Bn so \6i trong nrde da laai khi oxy
& cung nhét @6 (bang 1).

- Toc @6 an mon thép trong céac filuong “condensatelrc” & giam dan theo chdu giam
cuaa ham trong nréc (bang 3, 5, 6), vi hai nguyén nhan saujtNg, cac phn ang anot va catot
cta sr an mondién hoa théptéu xay ra khé kin hon khi ham trong nrdc giam, dodién tro cia
dung dch ting. Hai 1a, hamtong nréc giam din, ddng nghia Wi su ting din ndbng do caa chit
rc ché Hexa va cht phy trg Kl trong cac dungigh, vi Hexa va Kl chhoa tandugc trong nrgc
va khéng hoa tan trong condensate.
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Hexa cé cong tinc phan i (CH,)sN., 1a hop chit hitu av di vong.

Khi cho 2 g/l Hexa vao trong cac dungll nréc va nhii trong “Condensatelryc”co tinh
axit, Hexa c6 th bi proton héa thanh cation tictién drong drgi dang [(CH)eN4H4*, nho
tuong tac gira 4 @p dién tr don déc aia 4 nguyéntt ni to trong 1 phantt Hexa \bi cac cation
hydro H"

(CH)Ny + 4H < [(CHp)eNa Hi* (6)

CAc catior{(CH,)sN4H4]** hip phi 1én & mat thép tichdién am, ao thanh ép hang raaion
tichdién duong.

Khi c6 mit cac anion’Itich dién am trong dungidh (do plin tng phan ly KI— K* + ),
céc cation ticktién drong [(CH,)eN, Ha]** s twong tac inh di¢n voi cac anion Ttao thanh ép
hang rao kep tictii¢n am {(CH.)sN4 Ha* - 1} trén be mat thép. Lop hang rao kep tictii¢n am
nay gay ra cacéqua sau, theo chil tang aia nong do6 Hexa va da rong do Kl trong hon hop
“Hexa (2 g/l) + KI (0; 0,5; 1; 2 g/l)™

- Lam chadién thé an mon thédE,,) dich chugn din vé phia c6 gia iram on (bing 5, 6);

- Lam ting do doc Tafel anot §,) va catot ), ngha latc ché cac phn ang anot va catot
cua sr an mondién héa thép (iIng 5, 6);

- Lam &ingdi¢n tré phan ac (Ry) va lam gim dién dung (C) ta lop di¢n tich kep (bng 7);

- Két qua 1a, lam gim toc do an mon thép trong cac dungct nréc va nfii twong
“condensate Anyc” véi ham krgng nréc giam dan (bang 5, 6).

Trong dung éth nréc, hieu qui bao v thép aﬁaﬂlﬂﬁn hop “Hexa (2 g/l) + KI (0; 0,5; 1;
2 g/l)” c6 mht cuc dai & 100°C (bang 2).Pieu do6 co tie giai thich la dod nhigt d6 cao 140°C,
chuyén dong hon loan qua nhanht@ cac phanit nuée va cac ion trong dungeh da pran nao
pha & mic d6 daydic aia lép hang rao kép trérebmat thép.

4. KET LUAN

Trong nrée ¢6 tinh axitta loai khi oxy, ¢ do an mon thép bting din theo chiu ting aia
nhiét do, tr 30°C 1én 140°C;

Tbéc @6 an mon thép trong wdc khong hac c6 oxy, @ng nhr trong cac nb tuong
“condensate/msc”, dugc giam rd ©t khi co miit chat uc che “Hexa (2 g/l)” va gim dan theo
chiéu ting aia mng dé Kl trong hon hop “Hexa (2 g/l) + KI (0; 0,5; 1; 2 g/l)”.

Téc do an mon thép cang dp, réu ham long nréc trong cac ni tuong
“condensateimsc” cang thap.

Hi¢u qua bdo ¢ thep i hdon hop “Hexa (2 g/l) + Kl (2 g/l)” trong néc da laai khi oxy
cao fon khaing 2 bn so i trong nréc c6 oxyo cung nhét do.

Co ché ic ché an mon thép ta bn hop “Hexa (2 g/l) + KI"dwoc gidi thich 1a do c6 s tao
thanh bp hap phu kép trén b mat thép trong aéc cing nhr trong cac nii tuong
“condensatefinoc”.
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ABSTRACT
SYNERGISTIC EFFECT OF IODIDE IONS ON THE CORROSIOWHIBITION OF
CARBON STEEL BY HEXAMETHYLENETETRAMINE IN THE WATERAND
“CONDENSATE/WATER” EMULSIONS
Vu Dinh Huy, Luu Hoang Tam, Le Van Thuan, Thai Nhi Hiep, Pfiaanh Binh

Ho Chi Minh City University of Technology, 268 Uyibng Kiet, Ho Chi Minh City

"Email huy vudinh@yahoo.com

The synergistic action caused by iodide iofsqih the corrosion inhibition of carbon steel
in the water and “condensate/water” emulsions ia pinesence of Hexamethylenetetramine
(CeH12N4) has been investigated using mass-loss measurgnpatentiodynamic polarization,
linear polarization and electrochemical impedammniques. Hexamethylenetetramine (Hexa)
inhibits the corrosion of carbon steel even at loeencentrations. The steel corrosion inhibition
efficiency of Hexa is increased with increasing aamtration of iodide ions and with decreased
of water content in condensate/water” emulsionge $teel corrosion inhibition efficiency by
“Hexa (2 g/l) + Kl (0, 0.5, 1, 2 g/l)” mixture imcreased significantly with dissolved oxygen
exclusion from water. The highest steel corrositrikition efficiency by “Hexa (2 g/l) + KI (O,
0.5, 1, 2 g/l)” mixture in the water is observedl@0°C in the temperature range from ¥Dto
140 °C. The mechanism of corrosion inhibition by “Hexak+ mixture attributed to the
formation of double layers adsorbed on the steéhce.

Keywords: iodide ions, hexamethylenetetramine, corrosion hitibin, carbon steel, water,
“condensate/water” emulsions.
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