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Abstract

The process of heat assistant mechanical cleaning of tank bottom has problems, such as a low
cleaning efficiency, decreasing the quality of recovered oil and influencing biological safety and
environmental protection. An environmental protection type cleaning agent for oil sludge was
prepared to solve these problems. The paraffin dissolution speed, the environmental protection
property and the experimental cleaning effects was tested, respectively. The results indicate that:
the prepared oil sludge cleaning agent has an excellent cleaning effect with a paraffin dissolution
speed of 0.035 g/min, a good biological safety with an EC5o number of 2.01 x 10* mg/L and a green
environmental protection with a BOD/COD¢; value of 0.3 and a trace content of heavy metals. The
oil sludge cleaning agent can increase the efficiency of mechanical cleaning using 60°C hot water
by 25% and improve the quality of recovered oil at the same time.
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1. 518

Bt L A e P IR AR N, O i R AR SR g, D DR i B R A A [
DFIEH R, EZGEB @A T R A &R AMEsE izt T amE . A
WA S PR L L AR TR EARUTRE, JFAR AL SRl A GE A, T OB S AR e IF o5 4
TARKIIEAFZR[L]-[7]o 53 AMRIE E B AE , fEEE S E R HIR 7y 5~7 ££[8] [9], I HAEK1Z
(107 B EE Hefifhith ft Ao 2 HIT 06 205 1 o

R H A AR S . BOKIEIRNE . MU Vi35, PR A 2 I A sl Ak i 07 sk
FTHUBMGE e[ 7] E52 H BT LE A B A RE I UIRTE UL 7 sCAFAE LA D8 1) FAAKH Bl RO LR 87 A= 14
TR R, ANE A BRI T 2) A A B RIS BE 75 URE ORI B B R
BT TR R S, TR VR R B AR (A . BN A A, [N PR I R AR A
IR BITE VRN R 3) PR Al B UGS e < Jm ROV & T B, M RN 22 42 i)l 4) i
IS )2 A e R U 7 B R, A I AR AR S A AR B I E IR AR, TR K APERELL
REREARE, . RPURER . ASCRAEYIR B 8 E 2R ECHE R T il S e s vt ), X
WIS BERICR RA IRPEREEAT T HFFC 5 70 #T .

2. SLHERSy
2.1, FRREE R e SE5 RO
I 1-10 g HOBERRTG(A, FREBMER L THIRAR). 30 g-50 g (A HEMR(B, /KB IAR R
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HIRAF]). 20 g~40 g 1] a-JRM(C, HKBELEFRRIRFTEG R A H]). 10 g~20 g 153 F &5 o MR (PAOL0.
PAO16, L ZRIAL TRIHEARAR). EFWBFEFMT, HRERRER2 M AEE H S,
TR TR AW, FIRA TGN a-JR G AR o e, TRA G T IR R i e I Je i T 711 o

2.2. TREERZR MR

FHEFRAE SY/T 6300-2009 MR AT W[ 10] . A G P Ve It 2Ry A W, 3R
] oot 2L 2 e ey, YR T RO B BT S S PR e AR OR o

2.3. IR

F IR bR E SY/T6788-2010 H A J7 vEEAT MR [12] o A4 1k st FH f /2 DXY-2 B4 A 4 2 e i
AL, VAR E(BOD/COD,, HUAB) I A 28 & XMT-152C AEAbRio%4, HEeBE. . . fiys
HAE Agilent 7700e FHLBGHE A 25 B AR RE A B, 1T EE 4R oK S =8 F DMA-80 4= H sl R G 47
e B MERIETER N R EVEEL ECso(mg/L) KT 20,000 AT AEMEEYE, W4 f# 1% (BOD/COD,, b
H) KT 0.05 J& T ) Wi, Y. 58 . i, Jkisom RVPR B4 il 2 20, 1000, 1000, 75. 15 mg/kg.

24, HPEHRBRZAM

ZHRSCHR[BTEAT ZE A,  HUF 4 50 T fifs il SR I VR RE i 23 O B A 1000 mil Bedfr, FRd% |
8:1 FRIVRIE I & U I AN RSB, 2 o ¥ e N B R AR TR i 8, B B AR 60°C J FFaam#A,
5 AR B TR IS 1) R rh i AR, 4% 250 r/min FBEEEATR B 60 min. WEVENS, $RTFHEEL,
B ik 30 3P, (R BEAR VAR K RS HAR AT RO, AR e SR AR PR B B S VRS e, 3L
R E A (— U EER), B EE - UOETR AT S kiE e, BRI UOET R FRE. 2
JE K P VR JE IR TN T A6 I AE 105°C T 1 4 /NI, 52 & R)E, TR RIRE, 16 600°C Mt
R 1/, B AT ARSI [ A RRE .

Bl Zat A [13]:

M3 ML-M2_1009% = M2=M3 10096
ML M1 M1

X, R ERIMEWLY%), ML ZiEW G MR E, M2 & 105°C T i &, M3 2 600°CHER: &R
A R . BRI T DL I N T AR AR

3. &R5118

3.1 BEEERE

1NN R E LS e i 2R, o 5 g ARG, 50 g AR, 30 g M o-TRME & 15 9 F «
Ik PAOL0 VR A5 T Il RS Y N-1 i 6 e et Ve 77 o 7R VA el 2 de K, 78 %) 0.035 g/min. HoAFC EL i e 7]
YN-2 (10gA. 50gB. 20g C. 20 g PAO10). YN-3 (10 g A. 45gB. 30gC. 15gPAO16). YN-4 (5gA.
40 g B. 40 g C. 15 gPAO16). YN-5 (10 g A. 30 g B. 40 g C. 20 g PAO16)H) iz i id 2 th 15 K T4tk SY/T
6300-2009 [ 0.016 g/min.

3.2. TR

IEHOA ISR A AR = K YN-1 GG A BT et . AR S R S R s, 4Rk 2
Fias. AEMIREE R e E N 2.01 x 10° mg/L, J& T AEWdEE. EVF# P BOD/COD,, titih 0.3, /&

R=1
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Table 1. The speed of paraffin dissolution for cleaning agent with different composition
= 1. NEEEEERFIBERER

=Pl YIRS 2 (g/miin) SY/T 6300-2009 $i 5 1# (g/min)
YN-1 0.035
YN-2 0.033
YN-3 0.025 0.016
YN-4 0.032
YN-5 0.024

Table 2. The results of the environmental performances of YN-1 cleaning agent for oil sludge of tank bottom

= 2. YN-1 il i e E e T MR R AR 45 R

W HSH B R iR
A ECs (M/L) 2.01 x 10* >20,000, KAEWHHE
A ¥ @ BOD/COD ., HifE 0.3 >0.05, SAERESE

#(ma/kg) 1.25 <20

#r(mg/kg) 2.25 <1000
HEREGE £ (maglkg) 2.75 <1000

fiti(mg/kg) 3.00 <75

sk (mglkg) 1.00 <15

TOAEYI%MR . E4)JRS &, 5 1.25 mg/kg. #Y 2.25 mg/kg £ 2.75 mg/kg- fifi 3.00 mg/kg. 7K 1.00 mg/kg,
TR T e FOVFIREE o AREIAA oA AE S I, BRI E 280y, Frbl YN-1 fif i G e s
TRIEY 224 BRI FE B .

3.3. BERERYR

T8 I WA W J TR R R R R SR AE AN RIS D) 2 IS VR R . 4% 3 NTEAIF %A% T ARG L
FHISK i e K 2 PV BRI ARCR . 60°C RAUKIE B HIVE 60 min BRI Z 4 30.8%, T AN 5 wt. Yofi i HE
VT e BRI 2N 23.1%, — UTE TR B 25%; U e, FUKIE BRI AR I R A 18.73%, I 5 wt.%
TEVETIRI BRI 2 9.65%, —IKIB PR IR B 48.5%; 1M I 5 wt.%[E 4t HCDI /A & KT, —kis sk
BRI 22.7%. RORPER 26.3%, UHDEIRIMIER N 9.38%. ORILR 49.9%. WK fig i BE RIS Ve
#AOYN-1 5 EA = SRR IR AR Y, BT DU S IR SR AOKIE BE R, IR O TR R R
9.38% 5. YN-1 i& ¥ /5 I [l % 4 90.62%.

4, g5ig

1) BFF A B LR i e VR T ), R A B4 ECo 4 2.01 x 10* mg/L JEAE #7574, BOD/COD,
Pl 0.3 BB, HEemE iR TirdE ey, EYia. ek,

2) YN-1 fifs b 78 U Yo Y7 e 7RV el 20K 0.035 g/mine XL T 60°CHUKIEBE, YN-1iE A, —IkiG
PRCR TR 25%, IS BERCR IR R 48.5%, I He e i IR A 90.62%, 5 [ AR EI S i e
LER
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Table 3. The experimental cleaning effects of different cleaning agents on the same condition
7= 3. HEIEM T ARG ETIXHiEmiE R iR ERERNSR R

HHEFIRE  —RETRERME) RKBRRERME%)  —REEMERR(%)  KIEERERR(%)
60C#K 30.80 18.73 — —

YN-1 23.10 9.65 25.00 26.30
HCDI 22.70 9.38 48.50 49.90

%7E: HCDI Jy2£[E HCDI A 7 # HCDI i #E 71

3) FEfMIEERAE VRN, AR 5~10 wt.9%M) YN-1 JHUE7, AId e Mo ) ot el I
e R &

E&WE

o [ Y TE A WU A e T BRI R, T H 45 20150307 [EIZKE LI K
EIE KAz BRI VPO 5 L e RBEEOR 7, T H 4% 5 2016'YFC0802100.
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