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Trong cédng nghiép khai thdc ddu khi, viéc nghién ciru tim ra loai héa chdt ing dung trong céng nghé thu héi déau
la vén dé can dugc quan tam. Khi sit dung chdt hoat déng bé mdt duoc bom ép petroleum sulfonate hodc alkyl aryl
sulfonate thi chdt kiém duoc bé sung sé lam tdng dé pH va tao ra dién tich (-) trén bé mdt sét. Tir do, giam luc hdp dan
tinh dién déi véi cdc anion chinh cia chét hoat déng bé mdt bi hdp phu Ién bé mdt sét. Tuy nhién, do c6 thém kiém,
polymer nén khi thuc hién phuong phdp ndy cdn phdi sit dung cdc loai héa chat dat tién dé€ mém héa nuéc. Bai bdo
gidi thiéu phuong phdp phan tich néng dé vét chdt hoat déng bé mdt carboxylate sit dung mdy do quang phé UV dé
ddnh gid tinh ndng ctia tdc nhdan héa hoc str dung trong thai gian bom dung dich ASP (alkaline/surfactant/polymer).

Tirkhéa: Chdt hoat déng bé mdit carboxylate, hyamine 1622, bromcresol xanh, mdy do quang phé UV.

1. Giéi thiéu

Sau giai doan khai thac so cap va thi cap, mét luong
dau rat I6n (chi€ém khoadng 2/3 dén 4/5 tri lugng) con luu
lai trong da via, rat khé khai thac. D€ tang cudng thu héi
lugng dau nay, cé thé sit dung nhiéu phuang phap khac
nhau. Trong do, phuong phap bom ép dung dich ASP
dugc nghién cliu va danh gia la dat hiéu qua cao. Theo
d6, dung dich chat hoat déng bé mat dugc trén vai cac
chat NaOH, Na,CO,, NaHCO,, polyacrylamide... dé tao
moi trudng kiém sau d6 dugc bom xubng via. Cac chat
nay hoa tan trong dung dich chat hoat déng bé mat sé
phén (ng véi acid hiu co hién dién trong dau va tao
thanh chat hoat dong bé mat ngay tai bé mat phan cach
dau - nudc, lam gidm sic cang bé mat dau - nuéc. Vai
su phat trién cla cong nghiép khai thac dau, chat hoat
dong bé mat carboxylate dugc danh gia hiéu qua khi st
dung dé tang cudng thu héi dau. Viéc xac dinh néng dé
vét chat hoat dong bé mat carboxylic trong thai gian bom
dung dich ASP dugc thuc hién bang phuang phap dinh
lugng do néng d6 clia chat hoat déng bé mat carboxylate
trong chat 16ng ASP, dua trén ly thuyét co ban cho viing
mo bom ép két hop. Theo nghién ctu [6], ham lugng cua
chat hoat dong bé mit carboxylate c6 thé dugc xac dinh
truc ti€p bang phép do nguéng muic ham lugng chat hoat
dong bé mat cation sau khi phan Gng véi chat hoat dong
bé mat carboxylate trén may do quang phé UV. Phuong
phap don gian, nhanh chong va phu hgp yéu cau phat
hién ra vét chat hoat déng bé mat cacboxylate trong mo
dau nudc.

2. Thuc nghiém

Ham lugng chat hoat déng bé mat cation dugc tinh
toan dinh lugng trudc, sau dé cho phan ting véi chat hoat

doéng carboxylate. Néu lugng chat hoat dong bé mat
cation dem do con du lai thi lugng chat hoat déng bé mat
carboxylate cling c6 thé thu lai dugc. Nong do chat hoat
déng bé mat anion carboxylate c6 thé dugc xac dinh truc
tiép bang phép do hap thu mau clia mudi phc, chat nay
thu dugc tir phan (ing clia ngudng mau acid con chat hoat
doéng bé mat cation dugc chiét bang dung méi hiiu co.

Theo dinh luat clia Lambert-Beer:
A=¢hc (1)
A=¢eh(c -c)V,/V. =ehc V /V -ehc V /V, (2)
A=K-Kc 3)
Trong do6:
A: D6 hap thy;
&: Hé s6 phan td hap thy;
h: D6 day cta cuvet chita mau dé so mau;
K, K,: Cac hang s6 dudi cac diéu kién thuc nghiém;

c:Néng d6 ctiia phiic mau clia mudi trong pha hitu co
(c=(c,-c, )V /V)

07 4
06 | | | | |
04 4
0.3 -
02
0.1 1

550 600 650 700 750

Chiéu dai buéc séng/nm
Hinh 1. D6 hdp thu vdi chiéu dai budc séng
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V :Thé tich pha long;

V_: Thé tich pha hitu co;

c,: Nong dé cla chat hoat dong bé mat cation dugc
dé bén trong phéu riéng;

¢,:Nong do clia carboxylate do dugc trong pha hiu co

¢’: N6éng d6 clia carboxylate dé kiém tra.

Nhu vay, thiét bi do quang phé UV cé thé do truc tiép,
tai d6 dudng quan hé gilra d6 hap thu A va néng d6 cda
chat hoat dong bé mat anion carboxylate ¢’ (don vi dugc
tinh mol/I hodc mg/ml) dudi diéu kién thuc nghiém.
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Hinh 2. Méi quan hé giita chdt hoat déng bé mdt carboxylate
va hyamin 1622; a=5ml; b= 10ml;c =20ml;d =40ml, E, F, G, H
la cdc diém gitia cdc dudng
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Hinh 3. Anh huéng cta thoi gian do (a- 0 gio; b - sau 12 gid;
c-sau 36 gio)

Thiét bi do quang phé Lambda 25 (My), can dién t
(Burc), nudc cat tinh khiét.

Chat hoat dong bé mat ho sulfonate LAS, AOS, alkyl
benzene ethoxylate sulfonate, alkyl ethoxylate sulfonate,
Na,CO, va NaOH, NaHCO,, (C,H Br0.S), benzene,

yéu cau dé tinh khiét > 99%. Si dung hyamine 1622
(benzethanium chloride).

Chat hoat dong bé mat carboxylate 14 (d6 tinh khiét
khodng 98%), carboxylate 2# (d6 tinh khiét khoang
50%), polyacrylamide 3330 va dau thé mau 27 MSP - BK
- VSP. Chuén bi dung dich dém, Na,CO, néng d6 10%.
Bromocresol xanh néng d6 0,4%. Dung dich carboxylate
vGi néng dé 100ug/ml. Ldy 500ml dung dich chat hoat
déng bé mat cation vai nong dé 60ug/ml va 40ug/ml
tuong ung vaéi 0,0300g va 0,0200g ctia hyamine 1622.

- Quy trinh thuc nghiém

+ Mau nuéc vung mé dau dugc st dung sau khi loc
qua gidy loc. Lay 10ml dung dich Na,CO, nong d6 10%
dugc chuyén qua phéu tach riéng.

+ Phaloang dung dich trén véi 60ml nudc cat. Sau dé
thém 10ml dung dich hyamine 1622 va dé ti€p chat hoat
dong bé mat carboxylate 14 néng dé 60ug/ml vao.

+ Dung dich dugc trén déu, khudy khodng 5 phdt va
dé tinh trong 5 phut.

+ Cho tiép 5ml bromocresol xanh néng dé 0,4% vao
dung dich trén bang phéu riéng, dé tinh trong khoang 5
phuat dé hén hgp déng nhat. Chiét dung dich 3 1an bang
cach st dung 25ml benzene, sau d6 do d6 hap thu trén
may do quang phd UV. Két qué cho thay ndng dé chat hoat
dong bé mat carboxylate xac dinh & budc séng A = 657nm.

3. Két qua va thao luan
- T6i uu @6 hdp thu chiéu dai buéc séng

Can cu kiém tra trén hé s6 don, 18y 10ml dung dich
chat hoat dong bé mat carboxylate 24 (100ug/ml) va 10ml
dung dich chat hoat dong bé mat cation (40pug/ml) dé thu
budc séng t6i uu theo phép do nhu quy trinh da néu &

Bdng 1. Anh huéng cia NaOH, HPAM, ddu mé dén két qua thuc nghiém

NaOH HPAM Daumé
Nong dé (%) D6 hap thu (A) Néng d6 (ug/mil) Do hép thu (A) Ham lugng thé tich (%) DO hap thu (A)
0 0,552 0 0,553 0 0,543
0,3 0,500 50 0,556 4 0,559
0,5 0,537 100 0,560 8 0,685
0,7 0,531 160 0,558 13 0,782
1,0 0,516 220 0,545
1,5 0,534 280 0,547
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trén. V&i benzene nhu la chat chuén, 6 hap thu dugc do
trén kinh so mau & cac budc séng khac nhau. Hinh 1 cho
thay dé hap thu cao nhat & budc song 657nm.

- Chon lua lugng chdt hoat déng bé mdt anion va
cation

Lay lan lugt 5ml, 10ml, 20ml, 40ml chat hoat dong bé
mat carboxylate 1# cho vao cac phéu chiét riéng, sau dé
cho thém dung dich chat hoat dong bé mat cation (60ug/
ml) vao tling phéu va lac déu hén hgp dung dich. Két qua
do do6 hap thu trén may do quang phé UV dugc thé hién
trong Hinh 2.

B6n dudng thang (a, b, c va d) dugc vé ti cac diém
thuc nghiém theo phuong phap héi quy. Cac dudng song
song vGi nhau , Dé dang nhan thay rang EF = FG, nhung
EF khac GH. Vi vay, c6 mét dudng quan hé trong sé lugng
gilta cac chat hoat ddng bé mat anion va cation trong dé
cac chat hoat déng bé mat anion la trong khoang 20ml
(2,0mg) va chat hoat dong bé mat 1a hon 7ml. Dua trén
két qua thuc nghiém, nhém tac gia lua chon thang néng
dé carboxylate tir 0 - 2mg va hyamine 1622 (60ug/ml) thé
tich la 10ml.

- Anh huéng cda thoi gian phan ting

Mau séc cia hén hgp dugc giltt 6n dinh trong mét chu
ky thoi gian & nhiét d6 phong. Thoi gian phan Ung gilta
cac chat hoat dong bé mat cation va anion la 10 phut; thoi
gian phan (ing gilta chat hoat dong bé mat cation va phtic
mau la 5 phat.

- Anh huéng cta gid tri pH

Gid tri clia pH c6 thé anh hudng nhiéu dén két qua do
d6 hap thu. D6 hap thu cao khi gia tri pH thap va ngugc
lai. Vi vay, c6 thé st dung pha nudc kiém 10ml Na,CO,
néng d6 10% nhu la dung dich dém trong thuc nghiém.
Gia tri pH c6 thé diéu chinh & khoang 11 vi pH cda pha
nudc kiém giao dong trong khoang 9,2 - 11.
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- Anh huéng cta théi gian chudn bi

Nguyén nhan dan dén sai s trong khi do c6 thé
do ester thuy phan dugc trong acid carboxylic va
carboxylate. Tron thém NaOH néng d6 0,2% vao dung
dich chat hoat dong bé mat carboxylate 1# 100ug/ml,
sau d6 dung nudc cat dé pha lodng dung dich trén thanh
cac néng dé 20ug/ml, 30ug/ml, 40ug/ml hoac 50ug/ml.
Hinh 3 13 két qua do dé hap thu & cac thai diém sau 0 gid,
sau 12 gid va 36 gio.

Su khac nhau gitia két qua do d6 hap thu & cac thoi
diém khéac nhau (a, b, ¢) khéng phai la ti chat hoat dong
bé mat cation ma la tir chat hoat dong bé mat anion. Diéu
nay cho thdy nguyén liéu chia ester c6 thé bi thlly phan
theo thai gian do su c6 mat ciia NaOH. Vi vay, can phai
tinh toan chinh xéc thdi gian chuén bi dung dich dua vao
thi nghiém.

- Anh hudng cia HPAM

N6ng d6 dung dich chat hoat dong bé mat carboxylate
1# 13 100ug/ml. Anh huéng clia néng d6 dugc trinh bay
trong Bang 1.

- Anh huéng cta ddu mé

Dau md (v&i ham lugng thé tich 1an lugt 1a 0%, 4%, 8%
va 13%) va chat hoat dong bé mat carboxylate 1# ndng
dd 100ug/ml dugc khudy trén & nhiét dé 90 - 120°C, roi
dé 4 gi& trong bd 8n nhiét. Sau d6 dung dich dugc tron
va lam lanh xuéng nhiét dé phong, va sit dung gidy loc dé
loc 18y 20ml cho vao trong 4 phéu (mbi phéu 20ml) dé lam
thi nghiém. Két qua cho thay su c6 mat cta dau mé anh
hudng rat I6n dén dé hap thu (Bang 1). Do dé, can phai
tach bé phan dau du bang nudc trudce khi xac dinh d6 hap
thu trén may do quang phé UV.

- Tiéu chudn cuvet chudn

Mét loat cac dung dich carboxylate 1# dugc chuan bi
dé cho vao cac cuvet chuan. Két qua thé hién trong Hinh 4.

K&t qua do d6 hédp thu ctia dung dich chét hoat déng
bé mat carboxylate 1# véi cac ndong dé tir 0 - 30pg/ml la
mot phuong trinh dudng thdng (Hinh 4). D6 la dudng
bi€u dién m&i quan hé gilia s6 luong cla vét carboxylate
va dé hap thu.

4. Két luan

Két qua thuc nghiém cho thay nong d6 NaOH tur O -
1% khéng anh hudng dén két qua do. Gia tri pH c6 thé anh
hudng nhiéu dén d6 hap thu (@6 hap thu cao khi gia tri pH
thap va ngugc lai). Gia tri pH c6 thé diéu chinh & khoang
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11. K&t qua thuc nghiém cho thay, viéc sit dung két qua
do d6 hap thu tir may do quang phé UV giup phan tich
nhanh vét chat hoat déng bé mat carboxylate, tir d6 danh
gia tinh nang cua tac nhan héa hoc st dung trong cong
nghé bom ép dung dich ASP. Bay la budc quan trong khi
déanh gid kha nang bom ASP vao viamé.- Véi sy c6 mat
cla ion chat kiém sé lam gidm su hdp phu clia chét hoat
dong bé mat Ién da via. VGi via mo c6 thanh phan khoang
cao sé lam bit kin cac 16 réng, kho ki€ém soat cac phan ting
va su phan tan trong via.
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A method for analysis of frace carboxylate surfactant in oil
recovery fechnology

Summary

Hoang Thi Phuong, Phan Van Doan, Trinh Thanh Son
Vietham Petroleum Institute

The study of chemical agents for use in oil recovery technology has received much attention in recent years. When
surfactant is injected together with petroleum sulfonate or alkyl aryl sulfonate, the additional alkali will increase the
pH level and create negative charges on the surface of the clay. However, with the addition of alkaline and polymer,
this method will require expensive chemicals to soften the water. This article presents a method for analysis of trace
carboxylate surfactant using UV spectrophotometer to evaluate the features of chemical agents used in ASP (alkaline/

surfactant/polymer) flooding.

Keywords: Carboxylate surfactant, hyamine 1622, bromocresol green, UV spectrophoptometry.
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