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ABSTRACT: Objective To synthesize glyphosine and study the corrosion inhibition performance of glyphosine and its mixture.
Methods Glyphosize was synthesized with phosphate, formaldehyde and glycine in acidic solution. The corrosion inhibition per-
formance of LY12 alloy in glyphosine solution under acidic condition was studied by Tafel curves and electrochemical impedance
spectroscopy. And glyphosine was compared with the similar phosphonic acid, i. e., amino trimethylene phosphonic acid ( AT-
MP). Besides, the corrosion inhibition performance of LY12 alloy was studied in glyphosine solution. Results When the pH=1,
the mass concentration of glyphosine was 0.5% , the corrosion inhibition rate was up to 90% . And the corrosion inhibition effect of

glyphosine solution was superior to ATMP under the same acidity and the same concentration of corrosion inhibitor. The corrosion
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inhibition effect of glyphosine was not ideal while used alone in alkaline condition. However, when it was mixed with trolamine, the

corrosion inhibition effect was preferable. When the pH =8.7 and the built-up concentration was 0.5% trolamine with 0. 4%

glyphosine, the corrosion inhibition rate of LY12 alloy was up to 65.5% . Conclusion The corrosion inhibition effect of glyphosine

was excellent when used alone under acidic condition. lts corrosion inhibition effect was preferable when it was mixed with trola-

mine under alkaline condition.

KEY WORDS: glyphosine; corrosion inhibitor; polar curves; electrochemical impedance spectroscopy; complex formulation
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Fig. 1 The infrared spectrum of product
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Tab.1 The corrosion situation under different pH
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1 -0.56 1.304x107* 1.313x107° 89.93
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5 -0.57 2.723x107 7.04x107° 74.15
6 -0.547  1.326x107° 4.71x107 64.48
7 -0.528  1.762x107° 5.788x107° 67.15
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Fig. 2 Tafel curve of the blank solution and the inhibition solu-

tion when pH=1
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Fig. 3 The electrochemical impedance spectroscopy of the blank

solution and the glyphosine solution
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Fig. 5 Tafel curves of different solutions

TR S, PHAR AR fh it e AF R A o AR 4k, W
VR 23 40 o] B A 7 A X LY 12 5 R % ol A
. EBECS M A SIEFRS  Ud B 4 B ) 4 T RE
BB 1) BRI AR 2 7 SR ] PR 52 1
2.3.2 EfsrERALFEEE

76 pH=8.7 A R b o A LY12 ff 55 Hap
BT AW 0.5% = LBERTE I 0. 4% Y8 H BEA T
0.5% = LBEME+0. 4% 3 H BEZ BCWE (0. 9% L BL)
oS EAT FL AR A BT, A&l 6 FTs .

2800

2400

4

2000
S 1600} 3
z 2 <
N 1200f 4

800} ,//ij‘\\ 1 ZHW

1 2 :Z@?E’f‘@
400F 3 S H
4 Hhi
0 1000 2000 3000 4000 5000 6000

7' Q
Ko AEEmNAEHEITE
Fig. 6 The electrochemical impedance spectroscopy of different

solutions

MEL 6 AT LATE i 28 R = SRR 0 H
TR A BTN, TS AP AR R, L Ay
T P FLBHLAE O 5 LY 12 R0 7 1 25 v ) S ki 3 il )
R H P = LB S C R R — 4R R %
BN S ROR AL, B IC BR e 0 X i
AEPTISN ARIIX 2 1 — BUE R, KBRS = B
TS PR B A T A ], BERT A BE A7 LY 12
REARAERR ML 25 7 1 B T LB R 2R T A8 AL, X% e
SEIH WS = S BRI RIAE B 52 i, SRR S A AT

SRR RE T4 JE R TIE Y 2 59
DB R R, IR R AR AR,

3) TEAH IR & f 0] & AR YE S5 F T, 5 ATMP
S hBORE LE 38 H TR A R S O B, B R
i,

4) 75 pH=8.7 (R ZR 3 H P S F X LY12
R A IO A 25 5 = L B S B 2 1) )
U B GRS, | RERS LT TR I i o, a2 A
P H B 5 — S i Z iy bl [R] 38O, | B0 g e 1 %
(B AL, 32 e MAICR

S 3k

(1] SR Hi, 2 gk, A8 9 AR < 35 57
[J]. Bpg MY Pe 42 , 1981 (2) . 1—2.
GUO Guo-rui,ZHU Ru-lin. The Synthesis of a Plant Growth

S H I B 5 I

Regulator-glyphosine[ J ]. Journal of Gannan Normal Uni-
versity,1981(2) :1—2.

(2] M. S AT R g 1 BELIIG 790 1) 5 i S5 PEREIFFE [ D ]
PR A IERHE RS, 2011,
LI Bin. The Synthesis and Properties of a Scale Inhibitor-
new-methyl-phosphnic Acid[ D ]. Baoding: Hebei University
of Science and Technology,2011.

(3] FREN. ek B AR 5 HUBERR A BRI [ D] . B#R .
PR A1 K27, 2012.
BAI Yuan-li. The Development of a Corrosion and Scale In-
hibitor-low Molecular Organic Phosphonic Acid[ D]. Cheng-
du: Southwest Petroleum University,2012.

(4] UENYS. A AR 22 0o i 5 & R B [ 1] 1t P 4k
1.,2009,29(3) :2—3.
LIU Li-sha. The Research Situation of Organic Phosphonic
Acid Corrosion Inhibitor [ J ]. Shanxi Chemical Industry,
2009,29(3) :2—3.

[5] SKAFR.EZH MMM &N H[D]. EPK: wRK
2 ,2007.
ZHANG Cun-liang. The Development and Application of



Fatk Fol

WR/NAE A 39 1 e SR B i 22 b PR RERT 5T

2o

.87 -

Composite Corrosion Inhibitor [ D ]. Chongging: Chongqing
University ,2007.

WRIR 5%, G2 il a5 R [ ML JE st 2 Tl iR
#,2012.

CHEN Zhen-yu. The Development and Application of Corro-
sion Inhibitor[ M ]. Beijing: Chemical Industry Press,2012.
TR 2R [ M. JEAT Abse Tolk H k: ,2002.
ZHANG Tian-sheng. Corrosion Inhibitor [ M ].
Chemical Industry Press,2002.

TKOGER KT = BRI, 4. H R W R A
TZgE[ )], TolbkARRE ,2011,31(8) :1—2.

ZHANG Guang-xia, ZHANG Qiao-yun, CHEN Ze-min, et

(6]

[7]
Beijing

(8]

al. Study on the Synthesis of Glyphosine[ J]. Industry Water
Treatment,2011,31(8) :1—2.

BT PR, A, A5 H R I A R R R el
W51 AR RSB SE [ T]. 4K 25441, 2010,12(1) :2—
3.

HUANG Ming, YIN Ying-wu,ZHA Zheng-jiong, et al. Study
on the Synthetic Side Reaction of Glyphosine That Caused
by Formaldehyde[ J . Journal of Pesticide Science,2010,12
(1):2—3.

B2 S X0 T A R Ak i 2 p i K 5
RFoE[ 1], KeAka#,2003,18(5) :1—3.

XIA Chun-lan, WU Tian, LIU Hai-ning, et al. Study on the

(9]

[10]

Determination and Application of Iron Polar Curve[ J]. Uni-
versity Chemistry,2003,18(5) :1—3.
B A%, 2= 41, 18, 25 H, PO, VTR il B AL $E LY

LTS L F O St P et

[11]

(E#&% 64 )

[15] XURCHS , Z8 bk, 22038 45 304 REEANR T Mo A 4 Lk
PEJZ 2 US540 ST PR 9T [ 0], R AR, 2014, 43
(5) :100—104.
LIU Cheng-song, QIN Lin, LI Cui-ling, et al. Study on Micro-

LT LTTSOTL FeL PO T

structure and Wear Resistance of Mo Surface Alloying Layer
on 304 Stainless Steel [ J]. Surface Technology, 2014, 43
(5) :100—104.

[12]

[13]

[14]

[15]

[16]

MR AT [ )] JE T S B, 2014,35(7) :3—4.
DENG Shu-duan, LI Xiang-hong, FU Hui, et al. Inhibition
Behavior of Jasminum Nudiflorm Lindl Leaves Extract for
Zinc in H, PO, Solution[ J ]. Corrosion and Protection, 2014,
35(7) :3—4.

OE , P AOR, 2235, 55, P110 8 ER R 1R Al 22 1l )
QL-1 A M B N FAPEREL ) ]. JE h 5B $7,2012,33(4) .
3—4.

LI Qian-ding, LU Yong-bin, LI Shan-jian, et al. Synthesis
and Performance Evaluation of a Kind Hydrochloric Acid A-
cidizing Corrosion Inhibitor QL-1 for P110 Steel[ J]. Corro-
sion and Protection,2012,33(4) :3—4.
B, e, Wb 55 Bk IRFR/K F 16MnR JE 1l
ARG [ )], i 5 B4, 2014 ,35(7) :2—3.

FAN Yu-guang, LI Ge-ni, CHEN Bing, et al. Electrochemi-
cal Impdance Spectroscopy of Corrosion of I6MNR in Circu-
lating Water of Refinery [ J]. Corrosion and Protection,
2014,35(7) :2—3.

APPARAO B V. Synergistic Effect of N, N-Bis ( phosonom-
ethyl) Glycine and Zine lons in Corrosion Control of Carbon
Steel in Cooling Water Systems [ J]. Taylor and Francis
Group,2010(5) .8—9.

TR, A, BB, A 2R = W SRR 19 & b
e BHIRVERE ()] . IR 5B ,2012,33(5) :1—2.
WANG Xia, BAI Li-yuan, SI Yu-hu, et al. Synthesis and
Performance Amino Trimethylene Phosphonic Acid[ J]. Cor-
rosion and Protection,2012,33(5) :1—2.

BT AASLIR , REM. P B S 19 FeCrNi IRIZ S5 &
SR TR ST [ )], RIEHA,2012,41(5) :64—
69.

YIN Xiu-yin, BAI Li-qing, WU Yu-ping. Research on the
Bonding Strength and Fracture Morphology of the Diffusion
Treated FeCrNi Coating [ J ]. Surface Technology,2012,41
(5) :64—069.

POPN O SVON

(E#% 74 W)

LIANG Ming-hua,ZHAO Guo-xian, FENG Yao-rong. Criti-
cal Pitting Temperature of 22Cr Duplex Stainless Steel[ J].
Corrosion Science and Protection Technology ,2005,17(6) ;
392—394.

skt HL il R R BUE M S B[]
PRI T2 ,2008,5(5) :45—48.

ZHANG Yan, LI Ying. Microbiological Corrosion and Pro-

[13]

tection of Oil and Gas Pipeline[ J ]. Equipment Environmen-

tal Engineering,2008,5(5) ;45—48.

[14]

[15]

A A A A A e N e N e N e N e N

STAROSVETSK Y, ARMON J O, GROYSMAN R A. Fou-
ling of Carbon Steel Heat Exchanger Caused by Iron Bacte-
ria[ J]. Materials Performance,1999,38(1) :55—®61.

ZE S AR ZEPIET Q235 SNE AT Sy Y FR 1H 43
[J]. 25552045 TR, 2007 ,4(6) :19—22.

LI Wen-tao, LIN Jing. Surface Analysis of Q235 Steel Corro-
sion Behavior under Biofilms[ J]. Equipment Environmental

Engineering 2007 ,4(6) ;19—22.



