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Abstract

As a natural organic polymer compound, humic acid has shown significant application value in the
field of drilling fluid additives. Its molecular structure is rich in active functional groups such as car-
boxyl and phenolic hydroxyl groups, which endows humic acid with unique chemical properties, so
that it has multiple functions such as viscosity reduction, fluid loss reduction and shale stability in
drilling fluid. As a drilling fluid additive, humic acid can not only effectively improve the rheology and
inhibition of drilling fluid, but also significantly reduce the filtration loss, improve the wellbore sta-
bility and reduce the occurrence of complex downhole accidents. In addition, humic acid has a wide
range of sources, low prices, and good environmental performance, which is in line with the develop-
ment concept of green drilling. However, different sources of humic acid and different degrees of coali-
fication lead to poor performance of humic acid. Through chemical modification, biotechnology and
other means, the purity and performance stability of humic acid can be further improved, and its ap-
plication range in the field of drilling fluid additives can be expanded. In the future, the research on
humic acid as a drilling fluid additive will pay more attention to technological innovation and indus-
trial upgrading to meet the needs of high-performance and environmentally friendly drilling fluid ad-
ditives in the field of oil and gas exploration and development.
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Figure 1. Monthly trend of crude oil and natural gas [13]
B 1. Rl RASAEES[13]

8A 9A IOFI 118 12R

-100 300

20234 2024%F 3R 4Fl 5A 8A

128 128

9A 10Fi llﬁ 128

- -20

JETERRVE y— P B AR A RN, AT MABESE B AR SR R G, B E ) I 0 82 P i
SSEME21]. XMIBA S LJE T 2 0t 2> TR AR R SR R, HAb S5 2 B 2 AR R

PERFAE, B2 NG SRAUE > TR0 A5

S, FEEERAAFEN. Ptk

VRIS B, IX P 2 MR S A R I B 2%
SRR — 48 R Y. JRTEIR 7y THEh o0 i 2 M & R MR R ], R R . AL
), ISR B A1 ) Wik 1R P 3 e (0 70 A U 15 A A R e i R 14 B [22]-[25]
Bt A A 5 A AR A [26] [27]
TR, AR PR TR A RIE) 2 AR BRI S R A S50 i, (H AR E R e MR PEA &2

LB
FRIE B
AT, T A SRR
ESR P T
VR

PEECZZ R B A,  HHEAT o, ATORANHAE PR RE AN R (28] BT SR A R 5o 7 R0 TR B R
R, FEIER RO AL e A, R fb 2 ek AR AL 7 1

PERERIOLAL, PR HKIEMEZE . PURIEA 25

GhH, R BRI Th A
2. RFERREHF AP OFMFINR
JERR A PR R AR

BEATIRAL, JFRT AL RE

BEAT VRO o

TrFRORE, PRURURR ) 3 T AR A R RS PR B R (R L IR A

PRIESE), FERHRIA A P R AL S M FREDE O . PAR IR AU A W PR RE, H0 i2 REI R RS 0

Hn3[29]-[31].

DOI: 10.12677/jogt.2025.474068

611

AR

{1


https://doi.org/10.12677/jogt.2025.474068

EEM 5%

2.1. PEEEF

JE3 HEBR S 8 2 AR R 43w ARV P PR B8 7 B B A 70, TR GE IR 5 Ry FR e DA B Tt A 79 6 e 7 15 38 1)
T AL e =, ] AR AEAR 2 AN SRR B i R vk, [FI B B I PTR A Eh B 71([32]. LA TH
EEA IR Y R T AL A R S5 SR B S o & BB 2R 0], JEAT I3 B FH 45 R B, Bl A R B A
BUFHIRERG . BIERUR[33]. TEFEHIR S MARN 7> T IR BRI FIRT, TEREMR N 7 450 LT & B
BRI SE — R B OB, MTTIA B SINBERG . P b Eh 5L A I R [34] . WSR2 45 35] 48 H
JEBE R £ T =il B B b e e ) KCS-53, AT TN, 25K, KCS-53 i HE, AR
B PUERRE ST o TRI IR 55 [36] R FH FE3 5 I 0 7K 1 SR A s I i o 52 SR 5 I Nk 4% 7 TS LR RS R v
T PUERFRIESA, HyrsiRPrsh b s, Wi EA SRR, oA ASGE A IR A s . &7
8B S [37 R FA LN B IR HEAT 5t TR IR S5 A WL HOOB CEL y 1506, [MNIRIE N 190°C, =
JSLEF [N 8~9 h, B RSP SRR AE i FE AL VR B 8 ), FEINERN 3%KT, 150°C il eIk o
6.8 mL, HARLFHIFEIEIMA, 1T LIHKHT 180°C Ml

CH
N, o= Ei-l “or — >—g—0' Na*
Z CH _ z i
NaHm + X /II 3 + y éH;\—CHz + z HC 5
NNDMA DMDAAC S
crt
R1— N\
Y cHs

(NHa)2S:0
— T NaHm GHs cr
— +
Z R>= I}l —\_
1 2 3 CH, =CHz

Figure 2. Schematic diagram of sodium humate copolymerization reaction[38]
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Figure 3. Synthesis route of modified humic acid
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FAD LB A R R RER SR, HIE#E M, XM E G Y. ARIEW . WS — . —2
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Figure 4. The variation trend of CPHA filter loss reduction performance with temperature
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