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1.Tém tit muc dich, ndi dung nghién ciu

Téng hop dugc mot s6 hop chéat photphonat hiru co nhu:Aminotri (methylene
phosphonic acid) (ATMP),1-hydroxyethylidien-1,1-diphosphonic acid (HEDP);
Ethylendiaminetetra (methylene phosphonic acid) (EDTMP) ;
Diethylenetriaminepenta (methylene phosphonic acid) (DETPMP) theo co ché phan
tmg Mannich. Hiéu suat phan tng dat dugc kha cao tir 80-90% tiy theo loai chat
photphonat.Cac hop chdt EDTMP, DETPMP nhan duoc dugc nhan danh bang pho IR,
BCRMN, 'HRMN, DEPT 90, DEPT 135, va phd MS. Cac chit ATMP va HEMP dugc
nhan danh bang phd IR.

Khao sat hiéu qua e ché sy sa ling mubi CaCO; va CaSO, cta cic hop chét
photphonat riéng 1¢ EDTPMP, DETPMP, ATMP, HEDP va nhén dugc két qua nhu
sau: voi lang dong CaSO,: DETPMP>EDTPMP>ATMP>HEDP; véi chat ling dong
CaCOs, hiéu qua trc ché theo thir tw nguoc lai. Str dung cac phuong phap co hoc lugng
to Ab Initio, phuong phap phf) tan xa Raman va c4c anh chyp tir kinh hién vi dién tir
quét da giai thich kha thuyet phuc co ché tac dong khac nhau cua cac chat _photphonat
hiru co trén hai loai mudi CaCO; va CaSO,. Da khao sat hiéu qua tc ché sy sa ling
mudi bang t6 hop chit e ché va cic chat cang hoa nhfr EDTMP phdi tron voi axit
maleic, DETPMP phbi tron véi axit citric. D4 khao sat hiéu qua trc ché sy sa ling dong
thoi hai loai mubi CaSO, va CaCO; phu hop véi diéu kién thuc té khi khai thac dau.
Céc hiéu qua trc ché duoc giai thich dua trén mdi twong quan giita cu tric cia cac
chat trc ché va loai mubi ling dong.

2. Két qua nghién ciru dé tai vé mit khoa hoc

D3 giai thich dugc co ché tac dong e ché su sa ling mubi vo co cua cac hop
chat photphonat hiru co.
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3. Y nghia thyec tién va hi¢u qua tng dung thue tién

Di to hop duogc hai chat {rc ché dap ung yéu cau k¥ thuét cua Vietsopetro, co thé
ap dung chdng sa lang mudi tai ving mé Bach Ho

4. Két qua dao tao sau dai hoc

Thac sy: 01 (Nguyén Hoang Duy “Nghién citu xdy dung hé chat ke ché chong
sa lang mudi ting dung tai vimg mé Bach H6” , Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qudc gia Tp. Hb Chi Minh, d hoan thanh va chuan bi bao v¢ vao thang

12/2005)
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6. Panh gia va kién nghi

Hoan thanh day du cac n6i dung da dang ky. Cac chét photphonat hitu co duogc
téng hop v6i hiéu sudt va do tinh khiét cao. Cac két qua thu dugc cing véi cac két qua
phan tich hoa ly cling nhu cac két qua tir phuong phap co lugng tor Ab Initio da giai
thich kha thuyét phuc co ché tac dong wc ché cua cac chat photphonat hiru co trén

mudi CaCO; va CaSO,. ba t6 hop duoc chat trc ché dap tng yéu cau ky thuat cua
Vietsopetro, c6 thé ap dung chdng sa ling mudi v6 co & ving mé Bach Hb.

Cic kién nghi:

Puoc tlep tuc dang ky dé tai nghién ctru co ban: “Nghién ctru co ché tac dong
trc ché sy sa ling mudi vo co ctia cac hop cht polyme, copolyme”

STUDYING OF THE MECHANISMS OF MINERAL SCALE
INHIBITION OF ORGANIC PHOSPHONATE COMPOUNDS

ABSTRACT

Some of phosphonate-type inhibitors such as Aminotri (methylenphosphonic
acid) (ATMP); 1-Hydroxyethylidene diphosphonic acid (HEDP); Ethylene diamine
tetra (methylenephosphonic acid) (EDTMP); Diethylenetriamine penta (methylene
phosphonic acid) (DETPMP) were synthezised with high yields (from 80-90%).
Calcium sulfate scale inhibition behavior of these compounds were investigated by
using ab initio quantum mechanical methods. Energy and structure of the ligands (i.e.
phosphonate compounds) were determined at higher level of theory after performing
an evaluation of basis sets ranging in quality from 3-21G to 6-31G*. The calculated
binding energies show that inhibition efficiency of phosphonates increases in order
HEDP < ATMP < EDTMP < DETPMP. These results agree well with CaSO,
inhibition experiments, but with CaCO;. The use of micro-Raman Spectroscopy and
Scanning Electronic Microscopy (SEM) techniques to investigate the changes of
morphology and size of calcium carbonate crystals in the absence and presence of
different inhibitors were discussed. The differences of absorption peak area ratios in
Raman Spectroscopy and the change of crystal morphology in SEM photos illustrate
the behavior of scale inhibition of inhibitors. The adsorption of inhibitor on the crystal
surface causes the deformation of crystal morphology. The amorphous morphologies
of CaCO3, CaSO,, and mixed CaSO4-CaCOs crystals were seen in SEM photos. These
morphologies depend on the kind of inhibitors. The relation between the inhibition
efficiency and the scale morphology was clearly illustrated. The suppression of the
adhesion of CaCO;, CaSO,, and mixed CaCO;-CaSO, by the addition of inhibitors is
attributed to adsorption on the embryos and crystal growth retardation.
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