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leakage in oil exploitation, the wastewater produced in machining, and the wastewater produced
using auxiliaries in leather printing and dyeing. The wastewater containing petroleum hydrocarbons
has high organic matter content, high toxicity, and poor biodegradability. Biodegradation has
become one of the main research hotspots of the treatment of wastewater containing petroleum
hydrocarbons because of no secondary pollution. Based on the latest literature and our research
results, this paper details the composition of wastewater containing petroleum hydrocarbon,
microbial species for biodegradation, biodegradation mechanism, biochar immobilization and
remediation technology, and degradation genes and enzymes. This paper can provide reference for
the further study of microbial flora degradation of wastewater containing petroleum hydrocarbon.

Keywords: microbial flora; wastewater containing petroleum hydrocarbons; degradation

mechanism; biochar immobilization technology
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Table 1 Example of hydrocarbon composition in petroleum hydrocarbon wastewater (e. g. machining fluid
wastewater)
Type Classification Name
Hydrocarbon Straight chain hydrocarbon Tetratriacontane
Branched hydrocarbon 11-methyltricosane
Cyclic hydrocarbon 15-isobutyl-(13.alpha.H)-isocopalane
Aromatic hydrocarbon 4-(2-fluorobenzoylamino)piperidine-1-carboxylic acid
Alcohols Decanol 1-decanol, 2-octyl
Heptanol 2-isopropyl-5-methyl-1-heptanol
Ethers/Esters Esters I-norvaline, N-(2-methoxyethoxycarbonyl)-, hexadecyl ester
Ethers Heptaethylene glycol monododecyl ether
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Table 2 Some reported bacterial and fungal capable of degrading petroleum hydrocarbons

Category Source Name Degradation object ~ Maximum References
degradation rate (%)
Bacteria Surface sediments of oil- Pseudomonas aeruginosa Crude oil 55 [30]
contaminated coastlines
Oil contaminated Rhodococcus Petroleum 87 [31]
rhizosphere soil of plants hoagii hydrocarbon
Car workshop Staphylococcus hominis, Petroleum 50 [32]
Bacillus pumilus
Oil refinery sludge Ochrobactrum cicerir Total petroleum 91 [33]
hydrocarbon
Oil contaminated site Alcaligenes faecalis, polycyclic aromatic 85 [34]
Pseudomonas guariconensis, hydrocarbons
Pseudomonas monteilii
Water samples from streams Corynebacterium sp. Crude oil 60 [35]
contaminated with oil
Fungi Oilfield contaminated soil Candida tropicalis Grease 61 [36]
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Table 3 Summary of biochar preparation methods

HENEH . FIHAED RAE R BARES, R A
Y RS R R ST, Yin FEPIIRE A M
FNHE PERRENAE N A B n e fe it , Ay
TR R AR R, 7E 60 d BB E BINE
IR A 0 5 T 22 PR ACH (64.10%) . Han 57
GERIN, A= W) AR [ A ) e AR AR
PRI e W aE s, St )s  AE Be R
TR ) L R TR R %) U B RE T R Y B
WM. AEVIRERM R T KA1, #eig
PR A TE LT, DT DR S A A 1 [ R
B, Liu Z5UOVR) F 72 A - 25 W e 24 W R
Sk [ 5 A A R0 B AR, e AR
PR R HB A ZEFOFT TR o 50 OB - 19 2 JE (-NH,) #1
Wik b B R B (-COOH) M i e s 4, B
HHT B AL 2 B (-NH=-CO-), % ili5 + 33 gk 17
60 d & )5, JRIMERRRAT A 45.82%7, R4
A=W e [ 2 A B AR R B RTIF R I E s, (BT A
TE—SE IR A [, BanA= 9 [ 2 B9 1 2E e

Preparation Biochar preparation method Application References

material

Camellia The camellia oleifera shell powder was pretreated with 0.5 mol/L FeCls  Soil conditioner [61]

oleifera shell  and pyrolyzed at 300 °C

powder

Rice straw The dried rice straw was crushed and sieved. The powder was put intoa ~ Remediation of heavy [62]
ceramic crucible and pyrolyzed at 500 °C metal pollution

Sewage Sewage sludge and coconut shell were heated at 500 °C. And then Remediation of [63]

sludge and activating via potassium hydroxide solution. Subsequently, the solid polyacrylamide

coconut shell  pyrolyzed at 800 °C, and then washed with HCI solution contamination

Masson pine  The granulated waste wood sawdust was sieved to a size between Cement additive [64]

wood 0.063-2.000 mm. The pyrolysis was performed at 500 °C and 700 °C

Hickory wood The hickory powder was pyrolyzed at 600 °C. After washing and drying, Adsorption of heavy [65]
soaked in NaOH solution for 4 h metals

Rice straw The straw was dried at 80 °C, ground and sieved to produce <2.0 mm Adsorption of Cd [66]
particles. Pyrolysis was performed at 700 °C

Peanut shell ~ The peanut shell was pyrolyzed at 500 °C, and processed by 60-mesh Remove electroplating [67]
sieve mixed-wastewater

Pomelo peel ~ Pomelo peel was pyrolyzed at 500 °C, then activating with KOH at a Remove tetracycline [68]

mass ratio of 1:4. Biochar obtained was washed with 35% HNO; and
water until the pH reaches 7.0+0.2. Finally, the produced biochar was
oven-dried at 80 °C for 24 h

antibiotics
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