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Fig.2 The changes of the dispersed Hekou Oil (a,b,c) and Dongying Oil(d,e,f)
concentrations with time under different temperatures,wind speeds and salinities
a,d, t =20°C, § =20, W =6.6m/s; b, e. 1 =25C, $ =30, W =3.5m/s} c, f. 1=
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Tab.l The K, value of Hekou Oil under different temperatures,
salinities and wind speeds
w T K, A ¢y, | aH w T K, A £/, aH
S o | (kJ/ S
(m/s) (’c)| (h7') i(em/h)] (h) mol) (/%) ey | by (em/b)l (h) | (kJ/
mol)
5 0.0091 0.155 76 5 0.0250 0.425 28
15 0.0164 0.278 42 15 0.0296 0.504 23
0 20 0.0200 0.340 35 31 0 20 0.0320 0.544 22 11
25 0.0236 0.401 29 25 0.0343 0.583 20
30 0.0272 0.463 26 30 0.0367 0.623 19
5 0.0107 0.182 65 5 0.0272 0.463 25
15 0.0179 0.305 39 15 0.0319 0.542 22
10 20 0.0216 0.367 32 28 10 20 0.0342 0.582 20 10
25 0.0252 0.428 28 25 0.0366 0.622 19
30 0.0288 0.490 24 30 0.0389 0.662 18
0 6.0
5 0.0123 0.209 56 5 0.0295 0.502 24
15 0.01935 0.332 36 15 0.0342 0.581 20
20 20 0.0231 0.393 30 25 20 20 0.0365 0.621 19 9
25 0.0268 0.455 26 25 0.0388 0.660 18
30 0.0304 0.516 23 30 0.0412 0.700 17
5 0.0139 0.236 50 5 0.0318 0.540 22
15 0.0211 0.359 33 15 0.0364 0.619 19
30 20 0.0247 0.420 28 24 30 20 0.0388 0.659 18 8.8
25 0.0283 0.482 24 25 0.0411 0.699 17
30 0.0319 0.543 22 30 0.0434 0.739 16
5 0.0135 0.229 51 5 0.0308 0.524 23
15 0.0207 0.352 34 15 0.0355 0.603 20
0 20 0.0243 0.414 29 24 0 20 0.0378 0.643 18 9.0
25 0.0280 0.475 25 25 0.0402 0.683 17
30 0.0316 0.537 22 30 0.0425 0.722 16
5 0.0151 0.256 46 5 0.0331 0.562 21
15 0.0223 0.379 31 15 0.0377 0.642 18
10 20 0.0259 0.44]1 27 22 10 20 0.0401 0.681 17 8.5
25 0.0295 0.502 24 25 0.0424 0.721 16
30 0.0331 0.564 21 - 30 0.0448 0.761 16
1.9 8.8
5 0.0166 0.283 42 5 0.0353 0.601 20
15 0.0239 0.406 29 15 0.0400 0.680 17
20 20 0.0275 0.467 25 21 20 20 0.0423 0.720 16 8.0
25 0.0311 0.529 22 25 0.0447 0.760 16
30 0.0347 0.590 20 30 0.0470 0.799 15
5 0.0182 0.310 38 5 0.0376 0.639 18
15 0.0254 0.433 27 15 0.0423 0.719 16
30 20 0.0291 0.494 24 19 30 20 0.0446 0.758 16 7.8
25 0.0327 0.556 21 25 0.0469 0.798 15
30 0.0363 0.617 19 30 0.0493 0.838 14
5 0.0191 0.325 36 5 0.0237 0.402 29
15 0.0238 0.405 29 15 0.0283 0.482 25
0 20 0.0261 0.444 27 13 0 20 0.0307 0.521 23 11
25 0.0285 0.484 24 25 0.0330 0.561 21
30 0.0308 0.524 23 3.5 30 0.0353 0.601 20
3.5 s | o0.0214 |o0.364! 32 5 | 0.0259 | 0.441 | 27
15 0.0261 0.443 27 15 0.0306 0.520 23
10 20 0.0284 0.483 24 12 30 20 0.0329 0.560 21 10
25 0.0307 0.523 23 25 0.0353 0.600 20
30 0.0331 0.562 21 30 0.0376 0.639 18
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Tab, 2 The K, value of Dongying Oil under different
temperatures, salinities and wind speeds
w T K, A v, | aH | W T K, A 4y, | aH
N N
(m/s) oy | (&) |em/m)| by | (kdf lmis) (©) | (b (em/m)f (k) | (kI
mol) mol)
5 0.0075 0.127 93 5 0.0222 0.377 31
15 0.0121 0.206 57 15 0.0294 0.500 24
0 20 0.0145 0.246 48 27 0 20 0.0330 0.562 21 17
25 0.0168 0.286 41 25 0.0367 0.623 19
30 0.0191 0.325 36 30 0.0403 0.685 17
S 0.0097 0.165 71 5 0.0238 0.404 29
15 0.0144 0.245 48 15 0.0310 0.527 22
10 20 0.0167 0.284 41 22 10 20 0.0346 0.589 20 16
25 0.0191 0.324 36 25 0.0382 0.650 18
30 0.0214 0.364 32 30 0.0419 0.712 17
0 6.0
5 0.0120 0.204 58 5 0.0253 0.431 27
15 0.0167 0.283 42 15 0.0326 0.554 21
20 20 0.0190 0.323 37 19 20 20 0.0362 0.615 19 15
25 0.0213 0.363 33 25 0.0398 0.677 17
30 0.0237 0.402 29 30 0.0344 0.738 16
5 0.0142 0.242 49 5 0.0269 0.458 26
15 0.0189 0.322 37 15 0.0342 0.581 20
30 20 0.0213 0.361 33 17 30 20 0.0378 0.642 18 14
25 0.0236 0.401 29 25 0.0414 0.704 17
30 0.0259 0.441 27 30 0.0450 0.765 15
5 0.0133 0.226 52 5 0.0265 0.451 26
15 U.0180 0.306 39 15 0.0338 0.574 21
0 20 0.0203 0.345 34 18 0 20 0.0374 0.636 19 15
25 0.0226 0.385 31 25 0.0410 0.697 17
30 0.0250 0.425 28 30 0.0446 0.759 16
5 | 0.0156 |o0.265| %5 5 | 0.0281 |0.478 | 25
15 0.0202 0.344 34 15 0.0354 0.601 20
10 20 0.0226 0.384 31 16 10 20 0.0390 0.663 18 14
25 0.0249 0.423 28 25 0.0426 0.724 16
30 0.0272 0.463 25 30 0.0462 0.786 15
1.9 8.8
5 0.0178 0.303 39 5 0.0297 0.505 23
15 0.0225 0.382 31 15 0.0369 0.628 19
20 20 0.0248 0.422 28 14 20 20 0.0406 0.689 17 13
25 0.0272 0.462 26 25 0.0442 0.751 16
30 0.0295 0.502 24 30 0.0478 0.812 15
5 0.0201 0.341 35 5 0.0313 0.532 22
15 0.0248 0.421 28 15 0.0385 0.655 18
30 20 0.0271 0.461 26 13 30 20 0.0421 0.716 17 13
25 0.0294 0.500 24 25 0.0457 0.778 15
30 0.0318 0.540 22 30 0.0494 0.839 14
5 0.0178 0.303 39 5 0.0210 0.357 33
15 0.0251 0.426 28 15 0.0282 0.480 25
0 20 0.0287 0.483 24 20 0 20 0.0318 0.541 22 18
25 0.0323 0.549 22 25 0.0355 0.603 20
3.5 30 0.0359 0.611 19 30 0.0391 0.664 18
5 | 0.0194 [0.330| 36 3.5 s | 0.0226 |0.384| 31
15 0.0267 0.453 26 15 0.0298 0.507 23
10 20 0.0303 0.515 23 19 30 20 0.0334 0.568 21 17
25 0.0339 0.576 21 25 0.0370 0.630 19
30 0.0375 0.638 19 30 0.0407 0.691 17




394 ® # 5 ¥ 8 26 %

KERBERU 10(C/Cy) xifla] ¢« VFE, AT REFEMRXRARE 3), RBELRERS
R(OBREAERF. ERREIA—K, H
33 REAHK SEE.HEXNERXRA BIRERRALRAR, RKEwD”
F“RE" B K, BAEME  BGR 1.X ), RASTHIE,BH K, S5EE(T,
C), thE (S FIREW MR R XA:
K,=B,+ BT 4+ B,Ww + B,S (B, H¥ & 3) (11)
B3 3 HA, KEPABENEREEZREEMEA, TEEEWREN N YREEA
i, R (Za) [ (4) 1B, B4 i,
®3 RAOADPEFKW B FER

Tab. 3 The constants B; in equation (11)

B B, B, B, B,
“H O E 0.005 515 0.000 7235 0.002 177 0.000 1575
“IREE 0.005 127 0.000 4670 0.002 919 0.000 2262

34 K, SEEHENXAR TPFEERSEENXRRTERRN:
nk,, — 1nK,l=A?H<TLI— TL) (12)
X, AH 45 Ho
RBE—FHGT K, 5 TCEK) BASHEHRAOMERE SBEN AH |, &
F2. K 3MARAH. BB AH > 0, RIARRARN, BEFASERNTEEL, 4 Ar
 henius HfE, HIKFEC1988)FFH 20% 22l 55 AH = 48kJ/mol, z,, 24 4.8—7.5d,tL
GTOTRETSBIE AH K, 1, Bk, HEH 20% SEEh OB S & BELARH 4T ik
%, BREN &LRBE R
35 1 ES5EMERSEERANRXE FERABMK ZLTRKEEW, FLURFEEER
BRSEREDIETH R, B2 ERZRERER, TEHERTILE. “HO7 i
A{E250.16—0.84cm/h; “ZE” 28 i 24 0.13—0.84cm/h, 1983 &£ Wakeham % £
MERL HAIERAGE 5.5m, B2 1L.8m)P 3 I GFEEIMEL LR, B2 2 EEE
2 0.5—1.5cm/h; Gschwend %5 (1982) ZEVT BM/KFMAK T ERLER 1 EHLH lom/h,
MATANXE B THE B R AR RS, KEKhRNELZBREFEANT MERL, 5 FARM
b, ARFRE 2 EUTFRET RERGE. XBEBH, RAMGNER, AREPHEHR
DA RHTEER, DS BMEEHRMEBEE —ENEN, Wakeham(1983) &
HEEFHTHALE, —HMA HegCl, UM FADRERER, B—HRIN HeClL, &5 2
AN HgClL, LR H, BREAERI, HABEBELMA HeCl, EE 5%, Hib, XXk
SERELLRF & ERE RN
4 4ig
K& BB R SK R EREE IR R K T RGE A 2%, 5 7K i i I T BB TR B
AR MWAHRE RBENULRERRNA, EREFAE C=Ce ™ Ko 4
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Fig.3 The relative concentrations of the dispersed Hekou Oil (a,b,c) and
Dongying Oil (d,e,f) changes with time under different temperatures, wind
speeds and salinities
a,d. S =120, W =6.6m/s, 2(C): @5, @15, @29, @25, ® 30; b, e. 1 = 25,
S =30, W(m/s): @0, @ 1.9, ® 3.5, @6.0; c,f. t =5C, W = 6.6m/s, §: @0,
@10, ®20, @30,

BB NEN AN, EREEMM, KRS K, BE: “FO7E#ERS 9.1 X 1073
(W=0m/s, §=0, T=5%C)E 49.3 X 107(W = 8.8m/s, § =30, T = 30°C), #H
HNRIEY 4 B4 0.16—0.84cm/h; “ZEEHRA 7.5 X 1073 (W = 0m/s, §=0,T = 5C)
Z 494 X 1073(W = 8.8m/s, § =30, T = 30°C), HXMH 2184 0.13—0.84cm/h,
WERH, FlELZ A —BRAIE, REFSERMTEL#T, T4 Arrhenius HlH,
AR TALBEULE R, KEAYERMERGEELRERH, BEXNBRL LR EL
BE,HEEEEEYERS, T BREBS BUHIEREEN LR EfRE £,

g % X &
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SIMULANT EXPERIMENTS OF CRUDE OIL PURIFICATION
IN SHALLOW SEA AREA—THE EVAPORATION
AND DEGRADATION PROCESS OF
DISPERSED OIL

Wang Yongchen, Zhu Chenjian, Sun Bingyi, Shi Zhili, Yu Shengrui,
Hao Enliang, Li Tie, Shi Xiaoyong
(Depariment of Chemistry, Ocean University of Qingdao, Qingdao 266003)

ABSTRACT

Simulation experiments conducted with Hekou and Dongying Crude Qil during
March—July 1989, to gain understanding of the evaporation and degradation proces-
ses of dispersed (including dissolved and emulsive) oil spilled in seawater showed
that besides the property of the oil, the evaporation rate of dispersed oil in water
is related to the environmental temperature, salinity, and wind speed on the surface
of the water. The change of oil content with time can be expressed with the equ-
ation as follows:

C=Cyeek
Where K, is evaporation and decline coefficient which is a function of temperature,
salinity and wind speed:
K,=By+B +T+B,+W-+B,-S§
Here, the constants B; are related to the type of oil.

The experiment showed that the evaporation rate of dispersed oil increases with
increase of surrounding temperature, salinity and wind speed, and that the influence
of the wind speed variation on K, is greatest among them while the influence of
salinity is the smallest.

The initial concentration of the dispersed oil in seawater with different salinities
and temperatures, and piston velocity (1) are also discussed in the paper.

Key words Oil pollution in ocean Evaporation of oil in seawater



