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Abstract

Background and purpose: Toxicity, high levels and complex nature of petroleum hydrocarbons
in drill cutting can endanger human health since many of these compounds are among carcinogenic
hazardous waste components. This study aimed at comparing the effect of compost and vermincompost
processes in removing petroleum hydrocarbons from drill cutting located in Ahvaz oil field with sewage
sludge.

Materials and methods: An experimental study was performed in which the effect of a 1:1
mixture of biological sludge with drill cutting contaminated with TPH, along with sawdust and
horticultural waste was examined for composting and vermicomposting. The degradation time was about
60 days in pilot chamber. The TPH, carbon to nitrogen ratio, pH, EC, volatile solids, and temperature levels
were measured. To ensure the integrity and accuracy of measurements testing was done in 3 iterations.

Results: The mean TPH level in the drill cutting in Ahvaz oil field was 42.004 g/kg that reduced
to 11.31 and 18.77 g/kg during two months treatment by vermicomposting and composting with
biological sludge, respectively. The removal efficiency of TPH in drill cutting in vermicompost pilot was
73.06% while it was 55.30%. in compost pilot.

Conclusion: In this study, vermicompost process to be highly capable of removing TPH from
oil-based drill cutting.

Keywords: drill cutting, petroleum hydrocarbon, sewage sludge, vermicompost, compost

J Mazandaran Univ Med Sci 2015; 26(133): 319-324 (Persian).

319


http://jmums.mazums.ac.ir/article-1-6975-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11 ]

o)l s (— S B} yee— ) cold_dilva_ 1 ns

(P1Q-WPIE) 1PRQIE s pogy  1PW p)laid sy g Gy )93

Jlaa 0aiS jl yiai (1 pSgjam S waa yaiw glSol
Lo p)S jlealaiwl b 02l pram jal aljom a

oliy g plel
OS5 oyl
duS>
w1y Oludl S (g lam oS 53 545 g0 28 o S ) ooy Cudle 5 YL i5las (U5 g e 02 9 Al
Ooda L aallas | 58 o O gmamen | Ol 6STU Lo laS15 2 o DS 5 ol 51 (6ol 5 L5100 oo 0 blies
i Sl (2 Ole 53 @Bls (55l oS 51 28 Sla e S 5 ouen o 53 S gpaST (a0 5 S S AT 3 sl
Wl 03 95 OB 2 ol pen
O TPH o3, 0T ()lim oS L (S5 o M) ) s 3T o addllan 55 sl g 9 3150
390 25 OLe s 8 (g o e 5 Lo eaS sa s AT 5 plosl okaie 4 GLel IS 5 o)) S o an
538 (6,8 o5l s 5 )l Sleler (EC pH ol 0 08 o TPH yogdle 50350 skl dlaidons 3 55, 7
ol ALY Ll eyl opl haleST 25 5 Coms g
)gdgﬁcf,_l,_sjrffwum\ﬁiks-_a;;)\.u,.,ﬁél,@u}huf,”ﬁyTPH O e Kol il
VWYY s WY Vs ) bl S 5 (S5 05w o ol et dy s 5maST 5 s gmaST aps (i s T 30l ¥ sbs
,ul)gg'};\}ouu)a;«@g,@ﬁ@),gkusMu;dp,&)s.@u.x,ﬂ)rﬁ,g”;
L ol G 5aS Sosh L b aslie 53 Ao ps /0 2 L o 50ST oy Dbl 40 b gy e (6 5le> oS 55 3 9> 50 TPH
sl 03 g2 das y5 OB/Ys
oS 533 g g (1 0 S g okn O 53 1) 6V QIS S a8 ey AT 5 4S5 DL e s il
Pl i 5eaS AT Cd s 0l ol

s g0S (s gaS @)}cgwﬁﬁcé‘iﬁ&;})@cd)boﬂz‘s.\ﬁls‘slhbj'b

4o ddo
Losws 3 Il JT glaed VT slaos 5 o 5 sl Syog i ol adil FPF Iyl a5 Ol o
ol oz Coale 5 5L e (035 o LBl s b e S el il e 5l 4 STl
ol 3 Xen 1SSl ol alse o S5 0T ¢ 5 T 03n 0T 3 (5l blewy ola oS ol 0k
0l &L past Sl e o DS 5 ol ) 3 S o SLa S 5o 358 o i (Slacieas
E-mail: afshin_ir@yahoo.com s Sty itige 03,8 lsal Hpls g S5 el il 13 gl = Yl IS5 paadl : Jgdasno g

Ol ¢ pal ¢ oSl 13T ol&ils (Ol g Dol 5 5k 3y (T darome sl (S5 T i) (i1 (5 gl
O 2318l Sl pal 5 gl gk (S ke oBtils ¢ amee S 5 (sla (6918 Sliiond 50 camen Cblilgy puikige 03,5 L2 Y
WAFAY S g )6 WAR/FNF D OSol S gyl sl WWAE/F/A T S0l 55 b ™

1RQ1E (1agy « 1P o)ladd «@ad3 § Cangy 8)93 ohsjls Ak} eolc oGRSl Alas  WPe


mailto:afshin_ir@yahoo.com
http://jmums.mazums.ac.ir/article-1-6975-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11 ]

Sn g uli._gui.;uu olall

LT3 ) V) s &5 5 (A) S paS o)
5o S 5l mabia Jlte Lol jan (B) G oS
bl Sl iy S S el Lz SLEL D115
Oy 00 slal 4 glashly s dol> LS 5 Al
S 3aST (203 5 Lo 3005 Slhes g (6 20 S
AL Coul b B 5 eslizal 3 40 (g li> oS
o syl GOl oS MSTY Ll C5 5 4B
AT el g NGB (S35 55 o ST ol jan
Ceds Oldas 5 b oslital Caw a8 9 G gaS” 05
4 oKeon L 5 les 5 Casby IS Lol ¥ ke
S Sl el 5 C S Dy gy g
AUT g P s F0 O A0 lajs, s ers 5l S5
Sshb s Les 5EC PH ol 5 Sl C/N (TPH
‘};ungsjw%W):.u&g\B,A

255 Sy 1SS b aw bl 93 a s b tlejT

ARl T sls iy,

L Golae o8t lo3T a La 45 g JLESH 1 sy
g,_.«}:.‘.f@)}ujﬁ&hﬂblg\ °)L“-'j‘ J}“x’
(\f)u\;Mj:Jij 6)‘}_).: M}a.:@w}:af}

5 full factorial J,)ju_;ysr.?o-.s,ﬂ,“su
u_hméu)l&::)blﬁdngavdw?‘w)j%}' >
ANOVA (5,LsT 39037 5 \V 455 SPSS N ple s 5l
.J..l.sjfa.s\.é.:.w‘

uons 9 Lo aidly
g5 3 La el (5,28 03l gl Yoot gl

SN oI b badia b al ol oS
Iyole 93 0l ol j3B s A s jo OHLSL

248 Glls (IS b (YL b o0 e
Golim laodsS Jals Lpi 0 M 5 (g ki Slkes
O azeT glaodS” & sl o gl SVl S5
(i DI Jals Jpame 5 5b 4 (6 5li VL
AT Pl o | e Soss 5 S
S Olge 4 (S (slap S Sl eslinel b S praS”
C Gl Sy Conb T 5 5 LT (65T
W15 50 S 9 815 3 g0 1 JT 58 0357 s
3 e 5 S ( S OB o5 &
B8 515 a5 25 ST Sl (gl s
3L palis gl (6 ed ONMBL (V-1 )]
G Ol a1y 0T 01y o 45" Sl gk 5 JT 5140
2 S sbap S 0l @l clie gl 03k
U RIS JUIN JERI U Y
IS Cods Ol e (63,8 a0l s ol il
STl ()l oS )3 5 ge 2 (sla S g ks
ATkl 55 el ¥ (b 5o CanseaS ey 0T 5
ol ol oS .28 8 5y p 38 S g
Sl (2 Ol 3 w315 FrY ojled ol I s,
Nz oI L) 4 Gl b o 5 65T e
3ot bylis jlaal o)k OGBSl whas c ol
PH J(CIN) 31 a5 s TPH (sla 2l sl
350 les 3 JT olisl= F(EC) S S0 Eulda

s 805 T

L 59, 9 slge
o s al @l 0lST o o andlle pl s
e S1pal 5 Ols 53 @l FY ol sl 51 JUist |
Gl Al G gl e oS ot LT
S o b e 5 A 03l 15 S o (5

AT p ) ) ) ladaw & a5l s 5

1. Total Petroleum Hydrocarbons (TPH)
2. Carbon to Nitrogen ratio (C/N)
3. Electrical Conductivity (EC)

BB 1RGICE agy « 1I )Laud «@ady § Gy 8)93

ohsjls (S eolc oGSl alas


http://jmums.mazums.ac.ir/article-1-6975-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11 ]

I3 @)5)) 033w b 5)las 8335 )1 (3B ()TG)sa JS B3

(\f)wrms@)jjwﬁeéjﬁjb"-tyj&;&suﬂ\)\i I\G)Mdjn).?

L o o5 EC

STl SN sla exS TPH L S ALY

e JtlS™ 295 oS S s b 23S i,
Standard Method

b s S i) Gb e 05 GCFID _z, S o3 M o g
Standard Method Standard Method

JEYSE ALV AT PEPEEES PR PESEPNE R
St oy (Ao y3 /8 ol Olaskily) o 858
Cn S AT 348 51 Lt 0L 5 o 5
32 0La3 dgb 5o o ol e 4 (gl oS I Jool>
5 a3 TPH 5 15 Sldelr Sl 538 4 525 ol
Ly p S S 0 8 Lo WA 5 o562/
93 s 53 3,5 O pliae ol aallles L oS
PA TG 5 Gl sz L5, B A DS
Gas e b 3 TPH 5 515 Slisls (gla zalyl 5 ) 50
s 0dasOLis a8 Cowl o35 B LU 5l e
5T sl S S s Lap ST L
ol (S5 2 53 35 g0 Sl s 15 S
Lo il 515 Sen (VL Cleb 5 5 s k) Loy oS
23l 4S5 s bay el o L S ke |
Ol ol 3 A bl 53 TPH 5 415 Slals
S AS 2 p SN 5 do ) SYON & 55 @ 4
S Dbl a2 ole 95 0L )5 ol ey
e s AChL TPH 5 5 Ola sl
33 Sl Bl 2alS Aoy VI8 5 o ;5 VAR
(b5 05) S saS §55 51 S B skl 5 (S50
5IUT o b Sl axils (6 5 ol ol DLkl o g
5ol Ol galS iy e 4S5l Olis g T
5055 g b b slis (63l oS )3 5 50 TPH
YU (Soan a5 0l 03B A S5kl 55 )
Ol e ¥ooylas Jodor U Gollas (p<e/20) 5405 5 45 5
L bl (ool ey 5> D51 e (2
PESTEIFN, E PRI PTA L EPNE P S P
3 omm B Ol 508 5 (A S 5h L) o pS
YL s eSSl e S S Sy P S

Ly SC5 s am a s 0dias0Lis oS ey VW/YA

syl o le- 5maﬁ,>uﬁ\)g@mzrumdg.\?

By A skl 53 oS (S5 o2 b b sl

B3] B3] BI3) B3] TSI sl
) . » \ o jlas
NAYOAVADY  YORVE YOS FYAF Al (g/kg) TPH

VWWOYEPA YRS YONY FYF B ol

VEAYOARY NSAA WY A Al CIN s

YA VoA A V470 ¥ AATA B Q}LL

MY MY VAR VAV AY Al pH
AYD A VIAF VIEA A B oy
VLY ANAY NS MR S A bt (usfcm) EC

WAL \OM W AFAr AFs By

YO XRIY O YEE YASA VI Al (o)D) kel

YOA O YOAS YR YPAA Y B oy

YRV YR \ /0 Y Al ) Ls
YE/N YN Y4 s Y\/0 Bl
v _ ) Y o Al oS SOl

33,5 o odalin ¥ ojlad Jgdor 55 45 5 sbOles

o Aalal L o ST ()5 5 S a8 T3 (b
S Sl 2alS L esde ol ¥ b s 5l 4
olim 00 3 35 50 TPH ldis o35 )3 552 50
ol 45 Sl sl 2alS glaim e L Ol e 4
ol 93 o oLl Sl L L5 Ly e
Maike .(00)3 s Sl g0 TPH 28l 5 (sn 0 a5
L;Ygﬁji?fr.e,gﬁbs.u;bgwgb&w,
S S (8 OLS b 53 S e S
23 ol 503, S Il |y a o AT 3 il 5 o
b ol (SKla b b o JT oS 2L
03,5 )LS a4 (Fror mg/kg) (TPH) i oy S 5548
b bl allan 31 Jolo gl b G b anlllan (190355
AL 5o aS Gosb gl Ol gasi
S(OMSL 2 b (o) al ol olS b lies)
3508 LS 0 S Y/ S5l TPH (5l
TPH 5 Ul L 0355 53 g5 b (S (slap S

1WQIE (og « 111 o)ladd (@aiy § Cuny )9y

ohdjle Aib) eglc oGSl dlas  WRP


http://jmums.mazums.ac.ir/article-1-6975-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11 ]

Sn g uli._gui.;uu olall

GOl ol e oS5 5 dlas ol 08 e

Sl Ty Gla sy S5 il e e ol Jle ol s

References

1. Takdastan A, Mehrdadi N, Torabian A,
Azimi AA, Bidhendi GN. Investigation of
Excess Biological Sludge Reduction in
Sequencing Bach Reactor. Asian Journal of
Chemistry 2009; 21(3): 2419-2427 (Persian).

2. Zohrehvand F, Takdastan A, Jafarzadeh N,
Ramezani Z, Ahmadi angali K, Gharibi H, et
al. Assessment of Lead Contamination in
Vegetables, Irrigation Water and Soil in
Farmlands Irrigated by Surface Water in
Ahvaz. J Mazandaran Univ Med Sci 2014;
24(118): 225-230 (Persian).

3. Schaefer M, Juliane F. The influence of
earthworms and organic additives on the
biodegradation of oil contaminated soil. Soil
Ecology 2007; 36: 53-62.

4. Yousefi Z, Amouei A, Asgharnia H, Nemati

A, Vaezzadeh M. Paper: Compost production
from household solid wastes by earthworms.
J Babol Univ Med Sci (JBUMS) 2012;
14(suppl 1): 30-35 (Persian).

5. Hosseini Panah E, Takdastan A, Hosseini

Alhashemi A. Check stabilization of sewage
sludge by vermicompost with earthworms,
especially Eisenia Foetida. the first Conference
of the new electronic environment and
ecosystems, agriculture, electronic, Renewable
Energy and Environmental Research Institute
of Tehran University, Tehran, Iran; 2014

(Persian).

6. Takdastan A, Azimi A.A, Jaafarzadeh N.

Biological excess sludge reduction in

municipal wastewater treatment by chlorine.

S 4 Ol 0 OLL 55 il oo el S
Hgdju’euf)::}_q-y‘;jja;})@@b

Asian Journal of Chemistry 2010; 22(3):
1665-1674 (Persian).

7. Takdastan A, Jafarzadeh Haghighifard NA,
Alavi NA. Physical, Chemical and Biological
Regulations and standards of compost. Eighth
National Conference of Environmental
Health, Tehran; 2005 (Persian).

8. Fazelipour M, Takdastan A, Jou MSS.
Survey on chlorine application in sequencing
batch reactor waste sludge in order to sludge
minimization. Asian Journal of Chemistry
2011; 23(7): 2994-2998 (Persian).

9. Rouyanian  Firouz Z, Takdastan A,
Jaafarzadeh Haghighifard NA, Sayyad GA.
Feasibility of Land Treatment that Removal
of Nitrogen and Phosphor of Chonaibeh
Waste Water Treatment Plant (Ahwaz).
Asian Journal of Research in Chemistry
2011; 4(4): 597-601.

10. Zazouli MA, Asgharnia H, Yazdani Cherati
J, Ziaee Hezarjeribi H, Ahmadnezhad A.
Evaluation of Cow Manure Effect as Bulking
Agent on Concentration of Heavy Metals in
Municipal Sewage Sludge Vermicomposting.
J Mazandaran Univ Med Sci 2015; 25(124):
152-169 (Persian).

11. Malakootian M, Mobini M, Nekoonam GA.
Evaluation of the Compost Produced from
Mixed Sludge of Municipal Wastewater
Treatment Plant and Pistachio Hull Waste. J
Mazandaran Univ Med Sci 2014; 24(116):
172-183 (Persian).

BRI 1WQIS ag) « | a)Laids @0y § Cuny 0)9

ohsjls (S eolc oGSl alas


https://scholar.google.com/citations?view_op=view_citation&hl=en&user=3xe_jCAAAAAJ&cstart=60&sortby=pubdate&citation_for_view=3xe_jCAAAAAJ:W7OEmFMy1HYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=3xe_jCAAAAAJ&cstart=60&sortby=pubdate&citation_for_view=3xe_jCAAAAAJ:W7OEmFMy1HYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=3xe_jCAAAAAJ&cstart=60&sortby=pubdate&citation_for_view=3xe_jCAAAAAJ:W7OEmFMy1HYC
http://jmums.mazums.ac.ir/article-1-6975-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-11 ]

I3 @)5)) 033w b 5)las 8335 )1 (3B ()TG)sa JS B3

12.

13.

14,

15.

Amouei A, Asgharnia HA, Khodadi A. Study
of compost quality from rural solid wastes
(Babol, Iran). J Mazandaran Univ Med Sci
2010; 19(74): 55-61 (Persian).

Yousefi Z, Zazouli M, Asgharnia H, Azizi
M, Hedayati  S.

production from domestic solid wastes by

Survey of compost
aerobic method and earthworm and effect of
loading alternation. 6th national congress of
environmental health, Mazandaran, Iran;
2003 (Persian).

EPA. Total Petroleum Hydrocarbons (TPH)
as Gasoline and Diesel SW-846 Method
8015B. Revision 2, December, 1996.

Zazouli MA, Asgharnia HA, Yazdani Cherati
J, Ziaee Hezarjeribi H, Ahmadnezhad A.

16.

17.

Evaluation of Cow Manure Effect as Bulking
Agent on Concentration of Heavy Metals in
Municipal Sewage Sludge Vermicomposting.
J Mazandaran Univ Med Sci 2015; 25(124):
152-169 (Persian).

Maike S, Filser J. The influence of
earthworms and organic additives on the
biodegradation of oil contaminated soil.
Applied Soil Ecology 2007; 36: 53-62.
Parchami P, MafiGholami R, Takdastan A.
Environmental ~ Management  of  drill
cuttingsfor removing TPH using wastewater
treatment’sbiological sludge. Second National
Specialized Conference on Environmental

Researches, Hamadan, Iran; 2014 (Persian).

1WQIE (og « 111 o)ladd (@aiy § Cuny 8)9y

ohdjle (Sib)) eolc oGl alas WP


http://jmums.mazums.ac.ir/article-1-6975-fa.html
http://www.tcpdf.org

