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Effect of cellulase addition on scale inhibiting in the system of re-injection water
WANG Yi, CHEN Longfei, WANG Ruoqging, JIANG Xin
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology,
Xi’an 710055, China)
Abstract: The effect of cellulase addition on the scale inhibiting in the simulating re-injection wa-
ter system is studied by using four parallel reactors. The concentration variation of calcium ion
and total alkalinity is measured during the process of the experiment, where the different quanti-
ties of cellulase are added in the reactors. X-ray diffractometer is used to analyze scaling products
crystal and scanning electron microscopy is adopted to observe the scaling morphology with the
different concentrations of cellulase addition in the simulating re-injection water system. Based on
the above, the paper proposes the possible mechanism of scale inhibiting in the re-injection water
system by adding cellulase. Results show that the scale inhibition becomes stronger with the dif-
ferent weight to weight ratio concentration of cellulase added in the simulating re-injection water
system, ranging from 0 to 1. 05%. Meanwhile the main scaling product is calcium carbonate
while the cellulase weight to weight ratio concentration in the simulating re-injection water sys-
tem is 0. 349%. However, the crystal form of scaling product disappears when the cellulase con-
centrations continue to rise in the simulating re-injection water system. The study also indicates
that cellulase addition may lead to lattice distortion, a possible mechanism of scale inhibiting in
the re-injection water.
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Tab.1 Water quality of simulating oilfield re-injection water
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Fig. 1 Operation of simulating re-injection water system

T80 T ] 1] DU A S 8 T ARESEL I B [l K

700 mLOKF A2 1 frm) o 3 MR — & &

() £F 4 2% i, FLH: T & B vk B 4 0 A 0. 349 %%,
0. 697 %1 1. 05 % , 55 Ah—A> K0 4 AR # 4l A i
N Z /. BSR4 F L 1000/ min % iz
1T 4 AN g o I AT W) B 10 KX K FE AT
SR SR G L SN A LB AT 40 K,
1.3 RESHH

KA B M T H Ky R 2 s, SRR
HEAT B 40d B SR 5 kR R O A A AR R A
T ARET . TG 852 ) R S Y6
Yy 8% Gl it Ultima 1V B X 526 37 5500047 45 3
PRI SRS ST

WA A 50 3 o A B AR IR B8 T RT3 K
S 2 3R 0 e BE XTS5 PR IR A R e . LR ERAE
MR 4w 4 ASBEAR T A A 500 mL 4Ll H
MIFEK OK BTN 1 FrR AHR & Mg® ) Horfr 3 4~
MU B N T 4 K WG T O BT i LR B
0.349%.0. 697 % F 1. 05% » 55 #h — A7 45 I 2F 4
R0 RN AR AE A . T 2T 4R B S A A ]
HAKZERIREF . ER T R —& NaOH %W 4
MR KR 2 pH= 9. 5GEB g Im % 44 pH
B o HEEAND BLUTVE W) IS o g KA B I 7EUE 4R
MIUCTE P AE 105 C Z& 4 N HET, SR 5 7E Jsm-6510
LV S4B F WAL TUIE P 0 SO TE 45

2 KBRARIE U5 ik

Tab. 2 Analytical method for simulating re-injection water
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Fig. 2 The effect of different cellulose additions
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Fig. 3 The XRD result of scaling products crystal with the different concentrations of cellulase addition
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Fig. 4 The scaling morphology of scaling product with the different concentrations of cellulase addition
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