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LEE 2 28

BE T 1991 F3 A— 1992 4 6 A HAREPEEREMNEEC K. ERR. T¥FK.
F¥Eb E T FHAKASEHSHKEARRBYEE(6 — 40 CT) FEE 10— 40)5E
BRI REKS, WEHEHRE <0.5%. MEE#TEHTABE, Hays Rk
% - WKREK N SREMBENZBXAR, (THASEBRAMEMNREE <0.5%.
KA Ll - WkRE FEKH LBERNX

BREAAY S KA TR NIOMRES MR RRGRE, BF5E - BKMRLE
- WAKREK AR Z EEEHES, 1994, 1995), AXMETHRE - BKAEKSH
HREHITRENT, I TFHRETAMEE=REBFERET & S8 KEHH
LV RIEBRGE RS REREHFRETFE L. ‘
1 ERSXERE
1.1 RASRAGE SRAEHNE ECRR, FOMEMmT ), EBS O
g, FWRFI—). E¥EL (GEREN, tEAT) 7). RER(HL, RMGmT),
TE+ Tkt (Gh0rel, bR R BN 24 5 ). IE TN kE (fh2Es, Bk —
YRR GTH). ERRFIS AT T TFAR - ECk E¥k E+ T8k EF+
ARG MEREEE T HRAMRBELLTE, H10%NaOH FHJG, HEIBKKEEP
¥, B4IK CaCl, T4, REHIECHK. [EFEMEMHATE ER GBS RIS
(BB 205 — 210 C 1843); F+ 4B 333Pa JE S, 71 — 72 T & 1E/ F 1E1HE 4,
EHABE 67— 133PafE ), 112— 114 C ZBWPEIES., FEREEEEZEEE, I
98.0 — 98.4 C BIH[ERS. ZIBHAEATRAEEIEMTBAE WA d JF kM
99.92% &% 99.99%, F+ ki 94.84% 5 F 99.55%, E+NEH 97.24 %
EHE 97.76%.

KRB ATHEK, FMFHEE: NaCl, Na,SO,, NaHCO,, KCl, KBr, MgCl,,

*HERERMLES REREERBHABESBARMBH, 49070272 5. HKE%, B, HETF 1938 F2
R, 8. .

HARBRMBIERISE, BCHRIBBEMBGEAT, HER THeHE, EKiEtT.
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CaCl,, H,BO,, SrCl, (¥ 4k ¥ aisk /7 aiidi )5 = K Z& 1K B il (Riley et al.,
1965). b FAEREHHIAE,
1.2 403 TREBRME WD-1REHBFHT, BE £0.001(FSBEAE), K
ey (EEEE/AR HPS890 I &); HEKE, HE £0.02T (%), HWEkH
ERmHRAMERE (A%, £EBF, 1981), HHERHENOLRK r,=V (p,—p,)gF /D,
HER - BKAEKS. XP D ARERE T REAENINME (Y 2mm), BHEK
SHEHERHTE FHE £0.00lcm), WERGES N EMRF ) EH K HBENE
MUK ARAE, p, A TEEERAMNAKSEKNERE, BKEEERES K EHA
FIRAE By 1980 EEEREACRES S Bit B (Millero et al., 1981); p, H LEREZEE,
mMYEAYETRES, EARMNALERENE, BE £1.2x107%g/m*; V IH
BER, AERIE, FAREHRT, ES5V/DAEXR(RERSE, 1981); g AE
HEE, BH0.97985m /s2, AP EZEREEEHMAK(RISK)KE. WENET
HNEEFEAZEN -EREMATEKEAK, BARERREGEEAFRZ,
fEiR 20min J5, HHERERAATEKSLMK, REBEHERETROEBAED L
PBEEBE | — 2em LEE. WA B EHHEEARENEHZ8E T EB KR4k,
ERFRERTHZFEMETHBEREE, TES-RHER Y, KKASERBER
B, MEARMERREN&REE — BK(EAK)FEHK . REBF(1981)IAN, 4
ERBEAL Ar<0.1 T, ZEBREXRERE)KNHHEITRE <0.5%. HIT
ALRHBRERE £0.02C, BUBEZRER, X—fallE e EmEREn
HEEFFHMR G BRI G —RE,
2 #R5itie

FOf FEE. E¥E. ¥R, B0k EH LMy g KR8 mik I u &
HRAEl, HATKANSEERLEEMNXRZLE 1. A& 1 TR, EXLBRHEEE
W, XKL EEER, BREmMUS, 5k - BAKRAEKISEREYERTFHLME
EF, TR - BAREKNSEEEMBMHERRER,

BN SR E R T REKS SEE( T )ETRITHG L, A7 MMM
ZRXARRX, Bl ECRAEERNT

S=0, r,=52.860—0.08185¢, FIXEEH R=—-0.98
$=10.197, r,=52.991—0.081465¢, FHXFRE R=-0.999
$=125.140, r,=53.487—-0.082375¢, HEXERE R=—-0.99
S=34.823, r,=53.949—0.092654¢ , HXRE¥ R= —0.99
AREEA r=a+ bt ER, UERa 5o M KEEER, KAEHENELRM
XHad(ERL), FEPRBRBEELNA, S5 LEAH
a=52.577+0.038416 S, FXHRER=0.99
b=0.081 618+0.000 02382 S, HXFHR=0.70

GAEREABHECK - BAREKNSRERRENZRXRNT
r=52.577+0.038 4165—0.081 618 1—0.000 023 82 St (1)
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Al SFHEXGTRE - BKFEKNSRENKER
Relationship between the interfacial tension of alkanes—seawater
and temperature at different salinities
a. ECK; b. IFEBR; ¢. E¥H; d. BFN ¢, FT T8 {. BT, g. BN,
:1.s8=0; 2. s=10.197; 3. s=25.140; 4. s=34.823
$ 1. s=0; 2. s=11.553; 3. s=19.706; 4. s=29.817; 5. s=38.956

Fig .1

a

b

c:1.s=0; 2. s=10.115; 3. s=29.411; 4. s=34.823; 5. s=41.268
d: 1.s=0; 2.5=9.243; 3. s=19.616; 4. s=34.776

e: 1.5=0; 2. s=10.197; 3.5=25.140; 4. s=34.823; 5. s=41.268
f: 1.s=0; 2. s=10.197; 3. s=25.140; 4. s=34.823
g:1.s=0;2.5=10.197; 3. s=25.140; 4. s=34.823

WAM AR, TBHERN. E¥5 RERNET - HESBKNRERNS
BE. HEMERARXMT
R — %K, r=51.397+0.07444 S—0.055071:—0.001 383 St (2)
Ky — WK, r=53.631-0.0043933 S— 0.118 37¢+0.001 7596 St (3)
S¥ER — ¥K, r=51.130+0.044 50 S—0.076 356 t—0.000 6834 St (4)
E+k — %K, r=55.031-0.067707 S—0.098 195 t+0.001 4128 S¢(5)
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EHAGRMEm S K A EK S BE, EXRLEHENLE, BHOTXER:

r=a,+b,S+cS*+d,S°+ (a,+ b,S+¢, 2+ d, )¢ (6)

KPa, b,c, d AEE HITR2 .

BRIE A1) ZR(6) AT FK & L. L,
e A2 I T A5 v K 1) B TR K ) B TR A LL0000000 A A 000000000 Al
AU R ﬁ‘:q:IEc_‘ﬁ‘ IEB SB XY XYY XX SB' g eeooc0000 %
Be. E¥FL, R¥ER. FH2HREET L. L,
PNt 5K B IR O TR R BOR 2 b
TE, AT — KR E K TR R B2 REBLRE- Wk ERE
BHwEL, FHBNE, UEZEE Fig .2 Diagram of the monolayers at alkanes—seawater
HRME, X SERS LT 2 E a. Fowkes, F.M HE#EL; b. ASCFHRMHE,

*. EDkE EPSE. EFERMRFERSE KN ATKDMLEERBIEME, MEHT
bi. Ak SE KM R mk S R E R BN RE. BESTRBREEN N, bk — KR E
SKAERE R B EFEE R

R2 R - EAREH - BARERNZBRAXNPERNE

Tab.2 The different constants of experimental equation for the interfacial

tension of n—Cj¢ alkane or kerosene —seawater

feks a b 10%; 104, a 10°b2 10%c; 10°d;
E+7Ski  54.827 —0.34746  19.405  —3.8913 —0.1103 2.3795 -28.702  7.2256
B 44.826 —0.04222  50.518  —1.3559  0.02890 —0.0786  —6.2324  2.1394

X T RMANLEBAMAMEREK S, Fowkes(1963 )% H—MEBDEMRE(LE 2a),
B—RBIR(L, 3 L)AKKERS FBBIREH, REAREMSFRIIIEmMI, £%
PRI TG NG IR, XA NBE L F TR EBRE KA, 1)
R ILFEME, HAEKRATER: ro=r+ r2—2\/ﬁo

X ThiiE— KR, MM KIEMME, B TEKEREKAHR, MEBERE
KA, Btk - KR ERIEEM, EOkKk. FRER. E¥FRERFREE
I 51K R WK e K S AR R X — AR, AR R R R RE AR IE T e
ET NGB S K AR 59 K T 3K 7y B AR B B T Js /N SRR, AR SCER ) — 7
FER SRR R, B TEKREKIATRENREK, REEERKEE, K
SR TR BB AR KK E 2K KM Z(WE 2b), g kREEKIFEE WA
REMKIRRER K, RERERE, RN FRM SN, B K RE ¥ RER
X, ARBREIFIY 5B KR EKIOBLNE, THERFSBEE—SRHET.

B — WKREKRNIBREAEFHREKR, 28 - TBEREEHERK, X6
R TR 5K (SRR ) A B EMEIEM, 1R TR E R K9 BRI,
RIGHEREFA S, BREREHELS, BEEREKIZEFRA, 2 ERERHERE
AEWET 2, W Rk FEZRMREY W, FREYS FE %5 8D,
SR i ] ;o
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RIAMBLAKX(D)—(60)HBHELHER — BKREKNERE 20, 25, 30 C;
B 15, 30 M 3ISMZE. HPECKk. EFN,. E¥XKSa4/KREEK N EHSER
B ILNRE — Sk ATk o B SCERE(Rehfeld, 1967 )%k, MSTRZESHH 0. 1%,
0.2% F10.4%, WEERLZHHIIRE0.5% UK, AXBHHZBRARTBES LR
ERAHXHRE, BRAJIEK SRS, HEE0.5% LA,

%3 AETENEEMILEN SRS - SAkREKS

Tab.3 The interfacial tension of six alkanes and kerosene ~seawater

at different temperatures and salinities

20T 25T 30C

R i i e i

0 15 30 35 0 15 30 35 0 15 30 35

FEA 50.94 51.51 52.08 52.27 | 50.54 S51.50 S51.67 51.86 | 50.13 50.69 51.26 51.44
EBESE 50.30 51.00 51.70 51.93 | 50.02 50.62 51.22 51.42 |49.74 50.24 50.73 50.90
FEFEH 51.26 51.73 52.19 52.34 | 50.67 51.27 51.86 52.06 | 50.08 50.81 51.53 S51.77
RES 49.60 50.07 50.53 50.68 | 49.22 49.63 50.04 50.18 | 48.83 49.19 49.56 49.67

E+6e 53.07 52.48 S51.88 S51.69 | 52.58 52.09 51.60 51.44 | 52.09 51.71 51.33 51.20
E+AREE 52.62 50.37 49.32 48.38 | 52.07 49.80 48.81 48.03 |S51.52 49.22 48.30 47.69
8 45.40 45.30 45.03 44.58 | 45.55 45.41 45.17 44.79 [45.68 45.51 45.32 45.00

3 %

AXFABARREEREAGHME T EC S, EFR. E¥XK. REK. E1T 245,
ETAEMEMSEKERFRE(16— 40 C), AEZRE(10— 40)WEANK R mEik
71, MEMMIRE <0.5%. SREW, ElEEEKEER, IHRNEE - BKAE
kN SRERLEMX, FHEERER, FOofk EFEKE. EXFEARERSBKHR
KN BRERBFSHE, FH8 FTARMERSEKRERINEERERF
SR, FRE A ERMRAERE TR R E AR,

B — BKAERKAINBERYUFSHWERE S, REEs, HERNE, mAeRKE
B, HEHES (RET)ZEHBAS(HRT).

A ENHITEITALR, ARETHMRRE - BKRAEKNSEEMLEERNES
BXAEN, HtRESTREMMRE <0.5%.
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STUDY ON ALKANE —~SEAWATER INTERFACIAL TENSION

Chen Guohua, She Jingzeng, Guo Ling, Huang Jian,
Zhu Qian, Liu Qingrui, Yang Wenli
(Department of Marine Chemistry. Ocean University of Qingdao, Qingdao 266003 )

Abstract The respective alkane (n—c¢,, n—c¢,, n—c¢gi—¢y, n—c,,, n—c¢,, and
kerosene, respectively ) —seawater interfacial tension (I.T.) in the temperature range
of 16 — 40 C and salinity range of 10— 40 were determined with the drop — volume
method by the authors from 1991 to 1992. The relative standard deviation of
measured values <0.5%. Seven empirical equations obtained on the basis of these
measurements directly relates the alkanes —seawater I.T. with the temperature and
salinity. The results show that all the alkanes—seawater I. T. decrease linearly
with the rise of temperature. The salinity coefficient of the (n—c¢;, n—c;, n—¢
and i—cy)—seawater I.T . is positive, negative for n—c, or n—c,;. A model of
adsorption at the alkane—seawater interface is presented for interpretation of this
change of 1. T . with salinity .

Key words Alkane —seawater interface Interfacial tension Experimental
equation



