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Synthesis and evaluation of modified pomelo peel fluid loss additives

WANG Mengyuan', XUE Man’, LIANG Mengjia’, JIN Chunzheng’, YANG Xianyu”, CAI Jihua™

(1. Institute of Geological Survey, China University of Geosciences, Wuhan Hubei 430074, China;
2. Faculty of Engineering, China University of Geosciences, Wuhan Hubei 430074, China)

Abstract: Natural materials have become an important direction for the research and development of environmentally
friendly drilling fluid treatment agents due to their advantages of easy degradation, environmental friendliness, rich
sources, and low prices. Based on natural pomelo peel, amide and sulfonic acid groups were introduced through
chemical synthesis to form a modified pomelo peel fluid loss reducer that can meet the requirements of green, safe, and
efficient drilling in high-temperature strata, and its temperature resistance, inhibition, and salt and calcium resistance
performances were evaluated. Pomelo peels are rich in active ingredients such as plant phenols and polysaccharides.
The modified pomelo peels have strong temperature resistance and a filter loss reduction rate exceeding 70% at 150°C.
The rolling recovery experiment results show that at a dosage of 0.3%, its inhibitory effect is better than KCI. The
anti-pollution experiment shows that the modified pomelo peel fluid loss additive has good salt and calcium resistance.
At a dosage of 0.3%, it can keep the filter loss below 10 mL in fresh water base mud, salt water base mud, and
saturated salt water base mud. When the CaCl, content is 3%, the filter loss reduction rate reaches 82.22%. The
modified pomelo peels have significant fluid loss reduction properties, providing new technical ideas for the
development of environmentally friendly drilling fluid treatment agents.

Key words: modified pomelo peel; eco-friendly drilling fluid; fluid loss reducer; temperature resistant; salt and calcium resistant

e #m B HA : 2024-03-06; & [E] H #1:2024-04-17 DOI:10.12143/j.2tgc.2024.03.011

ESWHE HEARPARE ST FRE T H (47 :42002311)

F—ER  EAW L BUKR 1997 S 4E AR A BT IR S 3 BT AR Ll A TS TR SRR A A 5 AR L AL A s T koL DX
i 38845 , wmy@cug.edu.cn,

BIEEE IS, B, 00K, 1992454 BISCEE , Mit R Tk, IS B W 5 B R 8 TR0 3 0 9 T, WAL 8 i e
X 6 5 % 388 5, yxy@cug.edu.cn,
AR T DU 1978 4E A, A% Tl A= S0, DA S50 T T L R IR S Y5 T 1 0 S g A L e A T kD X
J5 % 38845, caijh@cug.edu.cn.

IR B8R S RAME, T R B R B A R S I S L) ] B R TR, 2024, 51(3) : 84-93.
WANG Mengyuan, XUE Man, LIANG Mengjia, et al. Synthesis and evaluation of modified pomelo peel fluid loss additives[ J]. Drill-
ing Engineering, 2024,51(3):84-93.



W51 3

A A P AT R R R Y S T BT 85

0 s5l&

Wil AR B IR R4 R AR P R LA
B 5 T I P R T Y O U B ORI R R T,
U A 2355 50RO A 25 e 55 Ml DX, B R R R R
RN FEEGRFEZ —, REEFHIR S &l
B8 JC s EAE R, @ R R iR T AT T Ak
A F MG T2 HOR B IR AR b B AR
s R IR PR R TV G B W TR 5 RN
Ry Wb R I K JR A A B R AR AR R A ) R
TOH Y L 38R A 3R Y BR R BE 1 4 R
PRI AR R IR ERE . BT RAMBLEA
G WAt R SR AT R UR F B RN A B S O L L
T AR A A e ) )

UEAE R, F] VR SR R R SR A A e S
TR TR R A58 5 T A T R X — R R
PRI LTI 35 R AT A= 0 65 ik 1) AR A R O YR F o
s I B AR A B . S T B — 2D SR T B R TR Y
PERE W5 EANTIRZR T 280 KRB R S 4k 25 55 9
FIRETE . Hob, Trawan S5 B X HRE AT FORGS HEAT
THRAWETE BT T e ATHE 85 I8 4R S 3858 570 1Y
W 7. 1 Al-Hameedi 6" W #F 5% T 545 2 1z
93 X5 Bl S VB0 S RN AR P BB Y B2 IE BH T LA B
35 Bl JF WP R 7 AT M o kA, Adebowale
LUV ST AL RS T R, A 7] A A A R
KA LIRS NaOH iy & A8 A, T8 B 56 1w iy pH
B RN 3G 5 RO ol vk o X — R IR E IR g
TEARBE T B M P RE . K5 5 XAl R AT T A
SBPEWE ST A AT R Al B AR S 2R R N T TR R
rh, I ek & RS 56 e e T X A U Y R A
RO . X —WF S A AURIR T il 7 B AR BT R
T T A B IR R O AR AR A TR ) R B A
b R R SRR AR SRy Ak B B A5 AT AR 2D Ml
TR R PERE TR B e/ T G PR A S

T LR 5L ER AR AL L, B H
T R KA R A RE Al fe b & s o
Y 22 W 2 BT | £F 4 R R SE ) BT, K 2 A A3 T
Lo R R A BV SR (S I S S R 5 114
ST A R R A R B X X L g 5T L
A7 Ak 2 i v Al B P R L R 0 B T R R
R o Al Bz e B AE ) B RN SROME A 22 B T M
Ho i SRR B KA EGY , MARTER T
WA, A B ENIRSE ST s, T EA

Sy WS IR E L OF BRI & R SF LA
Sz N TR A T At b AR R 2 R Ak AR
G, AT A O WE e g € Bl O A B R A ARG 2
BEE X R T B AT A O TR R
7 B A B R AERE RO SRR B HE— 2D SR T AR
Fr W AR R R A I R o A R O A
TR R R A AR AR AT AL R )R A Sk
LN/ NS i

1 LR
11 EZME S5

M Bz, B2 - Rk R A S ER SR AR
ol SR B BT AR Ao B R e N0 T
2 TN I ok e 6 —2- FR BL DN R TR B R B . LV -CMIC 3
Ry BT, S VE R G R A LA R R L
igZ 3+ 342 Tl .

DF-101S #I £ #4516 35 i #4 w97 5 £ 4%
XGRL-4 B = R F I . GISS-B12K HI AR 4 15
B FEHL ZNN-D6 8 75 5 e 54 85 B 31 \ZNS-5A Y
o R 2 Y L 95 [ Malvern Mastersizer 2000 % % J&
Iy BrAY 4% [ Netzsch STA449F 3 I 1 H 43 Hr % 2
E TA TGAS5 B EE 73 4% . 3E [E Thermo Scientif-
ic Nicolet iS20 B 37 i £1 1S4 .

1.2 Al B 1Ak 2

TR T o e IR D AN N R B
P 78 80 °CTF 8 = H L, FH v o 25 M L
My, 3k 100 H 5 1, 15 204 1 52 By oK, % B 48 3
e H .

1.3 A R (MGE) 1Y i 4%

12 gl F R R I A %A 150 g KB FKIY
Pebhr  BERE A0 A 20 g EAAALEN, 7E 64 CTF
BRALRITE 0.5 he A 48 g R LR, 7E 77 C TR HEHE R
N1 h, #5338 PN B, BRI A 24.8 g [ S ¥ Tk
5, 76 90 “C R HEFk W 3 h, 15 2 BH B 132 W S A
TRz o W RN E I E 60 Cla L MKIK A 6.2 g |
AL AN L 25.6 g 1 2- TN M T e k-2 P RS DN TR
54.8 g UM ke & 40 mL 258 F K, B FE R 0.5 he
T BB WY pHAE R 8~9 J5 L T A 1.2 g i Bt R
B AE 60 C R HEFE RN 1 h, 15 21048 € kS BEIR 14
CAHERE 76 80 C R HET, T 5 B BURY K, 15 31 2
P 5 K (MGE) o



86 BhiR T 7

2024%:5H

1.4 LA

AL - #E 1000 mL K H, i A 40 g g -+ i
2 g WRBREN , i 3 HiE £ (11000 r/min, B [A )20 min J& ,
R TR 24 h,

WROK LI AP M A 0.3% LV-
CMC, F it £ 2 CMC ¥ &) 4 iR = T F
24 h,

AR K LT - AE IR K LK P A 4% fk
B, B FE 20 min 5 L fEE IR T 3R 24 he

T T R 7K R BE ] < AR IR K RS A 36 %
SALEN B R 20 min J5 L 7E R R R4 24 h,
1.5 MGE 1y Z&AE
151 204N b

B/ MGE B K, i 200 H i K, 5 KBrig &
Byo), 4 A R B & e il 4 g R o 3l 3 Ther-
mo Scientific Nicolet iS20 % {# 37 M- £ 4h 5 3 2E 17 43
BT, P KB BB A 400~4000 em ™
15.2 AL H

BB TF R R O 10 °C/min, 0328 36 B Y Bl oK
30~900 °C, ¥ MGE ¥ A it & T F¢ & & b, 9F 8 7
BE S Y5 A AT AEBE S A S SR R P OR A
AR IE SRR T R AR A 2 (T G) Al i A
SHTZ(DTG) .

2 IWHER5ITE
21 HMEIE S

Xof Al B RO JE R B2 (MGE) #4741 4b
JEIE AT, A5 UL IR 1., 3430 om ™ Ab Y W i 04 Sy R
B O-H M 45 3% 35 , 2925 em " 4b 1 W i 16y C-H
F4 1 45 4% 3, 1739 om ™ A A IR 06 R B 3L C=0 1Y
4R % 3l , 1630 cm " Ab 1 W Wi 06 R 7K H-O-H 1) T
P25 it R 2l FOR IR Y 4R 4R B, 14411382 em ' b
149 W W e Sy FEY R 1 2 6T R R R R S 1 4R B, 1056
em AL By WIS S S AE R R C-O M i ks . 5
Tl Bz He 8, MGE 78 3431 cm ™ &b Y W Uiz 1 i 72 2]
3425 e Ak, R A T LS WA U R R S 0, 5 T
kAT sk AE A, S SR AR AR RS 2, 1657
1427 cm " Ab (4 W i 1 58 L 1615 em Ak H BT I U
U, 33X 15 BT B B AT 51O, 1657 em Ak 1 WM
WE R Ik R 1 o C=0 i 4 20, 1614 cm ' 4b 9 T
Wi Ay I B 1T 7 NHL 19 2% f 4% 20, 1427 em ™ A2h i W
Wi U Sy P e 111 C-N Y i 45 4k 2, 1214 .1038 em™

Ak f W WA % 53R, R BE I BT B B TR SO, B9 BN FR
IR B A 47 P 20 5 Z0RY , 1091 em " Ab A W Wi e 15
i, NI AR C-O-C WM 4idiksh. 28 LRk, fk
SRR Sl BTN T T i R R R R A AR A
LERIT

|
=
S
5
630

1739 1
1382
1056

3430
1427
1091

1038

1615
1214

1657

3436

4000 3600 20100 1600
WA/ e
1 #FREMMGE R i E
Fig.1 Infrared spectrograms of pomelo peel and

modified pomelo peel
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Fig.2 TG and DTG profiles of modified pomelo peel
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Fig.3 Sedimentation characteristics of bentonite

dispersion with different modified

pomelo peel powders
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Table 2 Impact of varying dosages of modified pomelo peel on the performance of drilling fluid
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Fig.7 The fluid loss of MGE powder with different dosages at different temperatures
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