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ddu khi. Céc thi aghiém duge tidn hanh § cdc nhigt 4o 30°C, 60°C, 100°C va 140°C,
phit hgp v6i nhiel d& thue t€ & cac giéng khoan khi da sdu tang dén {91
1L THUC NGHIEM

1. MAa thi nghiém

May duge cdt 1t Ong khai thdc tam bling thép cacbon P110, ¢6 chidu (an

thanh c,n&, I& 6.88mm. Thanh phin héa hoc ¢y thép P10 dugec ghi trong bang s6 2
theo s lién phin tu,h cuia ?maw san \uat tai (“nng hoa ilen hdn Bu’f

\Jgu'yen te C‘ Mn r S Si

| Hz-im hegng(%) .24 1.32 0 22 {} 013 .16

- Gidi han chdy (d6 bén xoin): min 110 GO(}psL max 140000 psi [4]
- B6 bn kéo cang: min 125000 psi[4]
2. Phuong phap nghiéa oifu

Chiing 101 s& dyng phuong phip trong lugng theo tidu chudn clia My ASTM
G1-90 [1]. Méu thi nghiém dang phing, kich thude 50x15x3 mm, khoan 2 13 duding
kiph Zmm. Thi nghiém trong cic dung dich thong khi & nhidt 46 phong thyc hién theo
tiéu chudn My ASTM G3! ~ 72 [2]. Mau duge ngdm trong cde dung dich véi 1y 18
khong nbd han 20 mbem’® ¢ bdo ddm sén phim dn mon sinh ra trong thi gian ngim
méau khong duh hudng d€n thanh phin hoa hoe cia dung dich. Thiv gian thi nghigny:
4 gio, 8 giy, 12 gio, 24 gie, 48 gid, 72 giv, 96 gid, 120 gid, 168 giy, 240 gidh. M&i thi
nghiém ding 3 mu, Thi nghiém wong cdc binh thép kin & cac nhiét d6 60°C, 100°C,
140°C va & Ap sudt cao, thue hién theo tiéu chuin M§ ASTM G111-92 [3]. Dang day
minh khong dan dién, béa nhiét budc chit hai ddu ciia hai mau vio thang treo lam
bing teflon sao cho cdc mAu dude gilf & lai vi i Lo dng ngdp trong dung dich; miu
khong 6&p xtic véi nhaw, véi gid treo miu va véi thinh binh phian Ung. Thi nghiém &
Ap sudt cao duge thye hign tong thift bi Cement Motar Consistometer KS -3, That
gian thi nghiém & céc nhiét 46 60°C, 100°C, 140°C 12 4 va 8 gia.

3. Phuidng phap danh gia

Trong trulng hap dn mbn déu, phucng phip ddnh gid hidu qué chdng in mdn
clia chat dc ch€ ddng tin cdy nhat i2 xdc dinh sy thay di rong Iugng miu kim loai
nhiing trong dung dich ¢d chita va khdng chda chit e ché

Ngudi ta thu@ng ddah gid hiéu qua chit de ch& théng qua cdc dai hugng hé s&
bio v& gama holic hidu qud e ché Z(%)

.
Z(0%) = 22" 160(%)
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Vi © 16¢ 4§ dn mbn kim loai trong moi tnfdng khéng o6 chal e ché.

Vi o (8¢ d6 A mdn kim loai trong mdi udng ¢b chit te ché.

FIL KET QUA VA THAO LUAN

Bdng 1: Anh hudng cita chit e ch Natvi sificat dén tée di dn mon thép trong dung

dich nude mdy & 30°C wrong cde khodng thoi gian khdc nhau.

Nong ‘3@ vava '1_‘6’;: a4 an mdn (nm/nim)
NauSi0y -
{(ppm} 4 git & g 12 git 24 gig Tlgia | 126giv | 168 gid 240:5?“
- _0 30,3776 £,3280 1 0,453 d,lien Q.0672 00860 0,0831° 00727
| 500 0,i819 01400 | 0,1659 0,0782 06772 (1,0630 0,6540 | 0,(}4{%“_
?{50 3,1746 01308 O, l»Umi 5 30,0764 0,0768 0,0606 0,0520 0,400
1600 (,1455 ﬁ,_l‘g?)? 0,0970 00776 _ 0,07127 ,0582 00492 00388
1500 O, 1309..... _”"?,’1091 Q30873 1 Q0752 00687 00572 C,0458 03,0376
| 2060 80,1164 O,iQ_lS 00824 1 00727 ‘i 0671 {)LOSSS 09,0416 £.033%
Bang 2: Higu gua bdo vé thép cna chit sic ché Natri silicat
trong dung dich nudc mdy theo thii gian ¢ 30°C
Néng d Hitu qui bio vé Z(%).
NaoSiO; (ppm) | 4 gidr | 8 gild | 12 gidr | 24 givy | 72 ity | 120 gid? | 168 @ity | 240 giv
300 Sl,éf‘? 37431 29,87 1 33,11 | 2058 | 34,38 315,02 ;3,33
750 53,76 | 60,20 | 2094 | 34,64 | 20,99 | 3658 | 37.42 | 44.98
1000|6147 162,35 3324 | 3362 | 2521 | 3938 | 4079 | 46,63
1500 m65,33 66,83 | 3992 | 35,67 |1 2932 | 4042 | 43,68 | 4878
2000 69,17 169,051 4329 | 3781 | 30,97 | 4188 | 4994 | 5062
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Tiv dd thi biéu difn & hinh 1 va 2, ta thiy (5¢ 4§ dn mon gidm khi ting ndng
46 chal (fc ché va NapSiOs ¢é tdc dung bio vé tic thii.

C6 thé thiy ring do sy hinh thinh ming fc ché di€n ra khd nhanh nén
Na,Si0; d3 phdt huy duge hidu qud bio vé ngay sau 4 gid ngim miu. Ning dd
N2,5i0; cang cao mang c ¢h€ cing ¢5 khi nang phl kin bé mit thép 51 hdn.
Na,Si0; ¢b tic dung vc ché qud tinh dn mon thép & nhidt 46 30°C ngay ¢d trong
dung dich nudc mdy trung tinh, Sau 24 gid ngém miu, § cac dung dich c6 néng do
Natri silicat khdc nhau (8¢ dd an mon it ¢6 sy khdc biét 1dn, Biu nay cho thiy 13p
mang bdo v& duge hoan thién din din vd dén 24 pid thi gdn nh hoan chinh. Do dd,
ta ¢6 thé si¥ dung chai ¢ ché ndy & ndng dH thip khodng 500 ppm ia du.

Bang 3: Anh hubng ciia chat dic ché Natri Silicat dén toc d6 dn mon thép trong dung dich
nede mdy & nhigt 4§ 30°C, 66°C, 100°C, (40°C sau 4 gitr ngdm méu

Nong d6 Na Si0; Tée dd dn mdn (mm/nim)
{ppm) 30°C 60°C 100°C 146°C
o 03776 0,4680 0,4510 03880
500 0,1891 0,2328 03492 | 02037
750 0.1746 0,2255 0,3346 0,1891
1000 0,1455 02182 0,3274 0,1746
1500 0,1309 0.2037 0,3201 0,1455
'''''' 2000 | 01164 0,189 03128 0,1309

Bing 4: Higu qud héo v2 thép cila chét iic ché Natri silicet
trong dung dich nitde mdy thee nhigt dp saw 4 gic ngdm miu

Nong 46 Na,Si0; Higu qua bio v& Z(%).
(ppm) 30°C | 60°C | 100°C | 140°C
500 4992 | 5026 | 22,57 | 47,50
750 | 53,76 51,82 ] 2581 | 5126
1000 6147 5338 | 2741 | 55.00
1500 6533 | 56,47 | 29,02 | 62,50
2000 169,17 59,59] 3064 | 66,26
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Yinh 6: 83 thi hitu gud bdo vé thép cia chél vie ch# Natei silicat

trong dung dich nidc may theo nhift sau 4 gis ngdm min

Tit 3 thi bidu dién & hink 4, 5 va 6, 13 thily 8¢ 40 4n mdan ting nhanh theo
nhiét 46, T 30 dén 60°, khi ting nhidt 48, t0c 46 ’1 mdn ting din d&n higu qud hio
vé gidm, nhung van ¢b tde dung bdo v§ thép, § ning dd cang cao, hidu qui bio vé
cing ting. Tl 60 d&n 100°C, khi Eﬂ‘ﬂé nhiét f’to idc d¢ fin mon ting manh din dép
hiu qui bio vé& gifm manh. Tir 100°C & di, khi ting phigt ¢, hidu qud bdo vé lai
Gug lén. Toy shién & 140°C, Tugng oxi hda tan trong dung dich dd gidm ddng k€ din
d€n t8c 46 an mon ciing gidm. Pidu oy hodn 1odn phit hyp vdi néi dung oba dinh
tudt Fick (104

Bing 3 5: Ank hutdng cria chd it oh& Natri silicar 8% (8¢ d6 dn mon
trong dung dich nuide mdy & phije 6 30°C, 68°C, 100°C, 140°C san 8 gity ngdm mdu

Nﬁng e T3] Nagfﬂi};

Tde 40 dn mssu fmmfrsdm}

(ppr} 3°C | e0'C | H0°C | 140°C |
0 03289 | 04583 | 02619 | 01855
500 107400 10,1518 | 02255 | 0,0873
750 RESECRE 0,1436 | 02182 | 0.0727
o aee | 0,237 | 01400 | 02116 | 00655
1506 01091 | 01300 | 02037 | 00583
20 00018 | 0,227 | 0,1964 | 6.0582
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160

Bang 6: Higu qud bdo vé thép ciia « 1t dc ché Natri silicat

trong dung dich nuge mdy theo nhi¢t 7§ sau 8 gi&¥ ngdm mdu

Néng 40 Na;Si0; | Hitu qué bo vé Z(%).
{ppm) 30°C | 60°C | 100°C | 140°C
500 57,43 66,88 | 1390 | 52,94 )
750 60,201 68.45| 16,60 | 60,81
1000 62,39 69,26 1943 | 64,69
1500 66,83 |71,63| 2222 | 6846
2000 69,05173,23| 25,01 | 68,63
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Hinh 9: D6 thi higu qud bdo vé thép ciia chét e ché Natri silicat
trong dung dich midc mdy theo nhigt 49 sau 8 gity ngdm mén
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Dya vao 45 thi & hish 7, 8 vi 9, ta nhén thAy sau 8 gid ngfm mau, qué winh dn
mon van dién ra theo quy Tudt tédng 1 nhi euwding hap sau 4 it ngdm i, T6e 46
dn mon tdng theo phig: 6. Higu qud bdoe vé thap abit & 100°C, Nhimg dung dich 6
néng 46 thz’{t tte ch€ n2y cao hon s& c6 hiéu qud bio vé 151 han. BE 6 mat k&1 judn
chinh xdc v& dnh hutdng cia nhidt 40 G€n 10¢ d6 4n mdn treng rrdng hop nay chifng
ta cin phii co nhiing hé théng dic biét ngin sy thodt Oy ra khdi § né th.dng & nhigt 46
can. Nhin chung, & nhiét d8 cao cin s& dung ndng 46 Natri silicat cas hon khod ng
1500 prn
W, KET LUAN

Matri silicat Na,Si0; hay NapO.8i0; tong mide bi thiy phdn v6i sy tao thinh
NaOH va axit silisic dudi dang keo va gel, Khi tép xiic tryc tép v6i thép, dai luong
dién ud phiin cyc cda dung dich ndy ting manh gdy tic dung kim him qud wink #n
midn. Tdc dung de ch€ cda Matrisilicat ¢6 thé xem nhy tac dyng (8ag hop thu d8ng vi
phong t6a b mit thép. Axit silisic iudng tdc véi Fe(OHY, va Fel tac thanh cdc hgp
chat hoa hoc tham giz vao i tao (hank ming ferosilicat lign tue ¢d thanh phin phic
tap. Mang ferositicat dudce hinh thinh nhanh vi v4i thai géan Iép mang ndy hodn
ihién dan, pnas huy kha ning bic v& thép. G nhiét 46 30°C néng &6 chit dc ché Natri
silicat duge ¢& nghi 14 500w ppm. G nhigl dg cac, idp mang bido vé A& bi pha vd. Do
46 can phai sit dung ndng 46 nati silicat cao hon, khod ng 1500 ppm, dé tao didu kign
cho sif 181 tao Idp méng bao vé,

K& qua nghién offu cho thay Naui silicat d3 ¢é kha ndng chéng in mén thép
rong mbi rudng trung tinh nbing ki¢e bdo vé chua cao, Vi vay, ching 61 dang tiép
e nghién clu khd ndng Gc ché dn mon cda Nati siticat trong mdi trutng kidm,
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Abstract:
Corrosinn inhibitabiiity of propping up pipes
snd oil exploiting pipelines of Silicate Natrium in the neunfral environment

The corvosion behavior of PHIO stainless sicel in agueous sodium silicat solulions wis
investigated by weight method. The obianined results point out that  sodivm silicat is an
gffective inhibitor even in high tcmperature environment. The data in weight method have
clearly demonstrated that for ionger immersion tunes the inhibitive action is considerably
improved.
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