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(MDEA) , [alfi B 25y, VU £ HE TR AL B2 5 DU T 36 S0 48 A0 B (25 %6 K 0 , DU T 8 48 AL 8% (TMAHD , & Ak
#5 pH {4} 510 6. 86.9. 18 4R HE SR vl M5 45 — 1 RRUH (BEME D) s KOH (B840 ;0. 05 mol/LL
KOH 5 A ;0. 05 mol/L i) TMAH H % /52 P9 B (A B EE 1= 3) Y W S AE 7K A o 28 o o o L 261 4%
Bic il 5 b 2 ¥ 2 B8 SCHR
1.2 SBHE

PRI— i Bkl it T 150 mL e BEAR o, A 80~ 100 mL {52 ¥ 7 (o 3 22 9 1 & 55 14 10~ 20
mL £l KD IR 515 B T2 & b 4l A B, i 3h i B0 A BERER A R 0. 05~0. 10
mol/L TMAH # A7 o 7 W00 A » T FiL A3 2 BR ) 5910 T 5 ¢ 63, 3 k304 /10 s o 7 V0 A 0 5 0 7 )
BE VR M SRR ME . AR AT S A . M AR GB/T 7304 Jk.

2 HR5iTie
2.1 WEN LS

SCHRN 45238 30 52 700 22 5% JH DO T 3 SR S A L A IR 0 Is
KBRS TMAH A 58 0 0CR 5 04 T 3 8 AL B AL 14} !
TMAH 7 50 2y 4 45 K 0 181 B 25 Bk B/, 7 sl !
e JrfE. B 1 RR MR E TMAH 5 KOH bl
R W 2%, 70 TMAH #9305l & W G b KO 2
FEY G 2 2R 2 BR K S AR AT 55 07

Bl 0.05.0.10.0. 15 mol/L TMAH 5 #1 , % F i o
F L RS B8 5 4 AT 95 L L2 1. 455 % W] TMAH S —
T ) E K/ 0 TR e 45 59 80 S W T S P 4 A 2 R et o

5. ST RRAL A Bl 54 10 5P 07 A0 R OME N 1 o, 05 mol/L TMAH(D Bl KOH(2) B3R
W BEH 0. 05 mol/L, Bl 0. 05~0.15 mol/L TMAH &7 A&
o - 4 pa % P Fig. 1  Titration curves of lubricating oil obtained
R AL 0 C L2 47 IR AF 3 4 H » LA/ T 0. 0003 by using 0. 05 mol/L TMAH (1) and KOH (2) as
mol/L, HHC i 4 PRt 8 KOH i & 7™ i . %2 2, K titrant
[ JRCEHE% R % E N R L KOH % & H S 8006 % 5 3%
HERERB AR .
F1 FTRERER TMAH i E 7 U E 2 R
Table 1 Determination results obtained by different concentrations of TMAH titrant (mg(KOH) /g,n=3)

Concentration(mol/L)

Sample
0. 05 0.10 0. 15
Engine oil A 1.26+0. 04 1.2540.04 1.2540.04
Crude oil A 0.653+0.020 0.64740. 022 0.65840.019

Note: the data in table 1 are average values= standard deviations.

2.2 HEBFIHEE
2.2.1 AHBEASSHEEERFNERBE A b w0, Qo ik BCr B VE I 5 R 44 B A
FAUTI X T Bh s R, TR BRI R R LAY S R4 RS GB/T7304 EEM 4. fH
o R ot P 5 o R ) S A R AR RS T P R R I E . R AT B S —H A
BEFA R, R0 e 50K 8 o 5 BE 0BG 7 ook T R SR {EL A o R A — & B 80 58 R M R,
MDEA & TEA, 51 B A J5 AT 9R 40 7 4 Bk B RE RS 22 R JE . 7T 5 GB/T 7304 5 g 248 — 3%
RIBRMELZS SR . 3R 2 HORE AR 25 A At 526 JE 47 W A 15 00 S TR 1 5 SR, JHL g o i ) 3 A 20 2 1 L4
R 49. 500 /9 T BEAN 0. 5 Y0 MK , H A 5 A i kR 50 %, HL Bl R4S,

FEL L ORI RS, ISR GB/T 7304 77 ¥ (3 B I ), 54 07 o 00 & 6 o BE VA L BB
AFERTES 8] (5 min) A H9E 8 R 58 4 5 45 S K T AR BR A B ¥ B bR o, K98 (60~80 ‘C) BB I 3N , N 75 T Mk ik
2 ik 0 R 00 X 5 A R A AR S S e A R B 4 A v b R L 36 T S 4 A A A 040
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Table 2 Test of petroleum ether combined reagents instead of toluene as the titrant soluent(mg(KOH) /g,n=3)

1 ) Dissolving phenomenon and results
‘ Mixed solvent

=350 "C oil* heavy crude oil* vacuum residuum* used lubricant*
A+C+D 0. 465 1. 94 0. 332 end point no obvious
B+C+D 0.412 1. 86 0.333 end point no obvious
A+C+D+E 0. 467 1. 94 0. 330 1. 58
A+C+D+F 0. 466 1. 94 0. 330 156
B+C+D+E 0. 465 1.:93 0. 329 1.58
B+C+D+F 0.463 1.94 0. 330 1557

| * : Oil was dissolved by heat with water bath first,and then the mixed solvent was added. There is sediment after titration was ful-
filled. # Oil direct was completely dissolved in the mixed solvent. A—toluene, B—petroleum ether, C—isopropanol, D—water, E—0. 10
mol/L TEA,F—0. 10 mol/L MDEA.

2.2.2 REBHRUYRRUBME 2555 MYEY SRR IR EE , 7T 5 A2 5 W i B 0126 Bk . 76 2 0
FIFPIMA — € H Bl i) TEA MDEA A $2 7 55 B ¥ ) 5 i) 22 WL BR B . 38 2 b ¢ V) o O £ 000 52 o i A
W SRR I v A7 R BRI S 4R 7, 4 O H AR I B . AR BB % B8, K F 0. 01 mol/L i MDEA
APR KA BT S R YE 4L 4Y . SBAt X, I 2% GB/T 7304 J7 3k B SCHRY 45 S & 0 pH 76 11 B
(9 LB, 5 5 ¥ RE 9 5 A 0. 05 mol/L MDEA R, L% 3.
®3 FRERE MDEA = Hik 164 & pH
| Table 3 Blank end point pH of different concentrations of MDEA (mg(KOH)/ g,n=5)

5 MDEA (mol/L)

End point pH

End point jump of pH (pH/mL)

! 0.01 10.75 1.51
| 0.03 10. 89 1.55
I 0. 05 11.01 1. 60
0. 10 11.18 1.59
0. 20 11. 45 1.57
0. 50 11. 63 1.56

Note: Tiamo 1. 2 titration software to the arithmetic of the pH sudden jump is special, which was concerned with interval volume and

the concentration of the titrant.

2.2.3 REBRAOBEY LRELH, TEA 54 MBEAS, WS RBIER 64 %, 3574 B 8 b
EaH P MDEA 5 7l BELL A, 00 JC 0 1) 881, T L L 45 5 SR B M40 L TEA 5. 5 FRe S, % TR
B A 5 BEOE A 10~20 mL A7 T KK VA SR, B I S YRR L AV R LA A T A AL B B T IR AL I
A 1:1~2: L4 il BE- 5 PIBE, N & 0. 03~0. 10 mol/L ) MDEA i 2 ¥ 7 O Ra 28 P . 106 2 VA 70 10 s M .
HCHBCE A R i (8] £ 25 (AR FRAEfE K/ SRR, 24 TMAH 8 BE S 0. 04977 mol/L i, i 58 7 7 25 19 4 B
BRI 4. hsR 4 TH1,30 d Z LT A4k, BB R P AT RE 28 FI R BUE A 0. 010 mL [ 48 % 2 , A
B, FATTIA R i s R R R 1 .

®4 TEMEMEERANZAME

Table 4 Mixed solvent blank volume in different periods (mL,n=3)

Petroleum ether:isopropanol: Time (day)
water + alcohol amine 1 10 20 30 50 60 90
1:1:0.01+0. 03(mol/L) 0.178 0.178 0. 180 0.180 0. 181 0. 180 0.182
1:1:0.01+0. 05(mol/L) 0.177 0.178 0.177 0.177 0.179 0. 180 0.181
1:1:0.01+0. 10(mol/L) 0.178 0.178 0.178 0.179 0.178 0..199 0.180
2:1:0.0140.05(mol/L) 0.154 0.155 0. 155 0.156 0.155 0.157 0.158

2.3 FENAEREREETR
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MHER GB/T7304 73k, WIRAE B 2SI, HA S B A SR RMIE, A RA T BA RBARKE
B s %t FARME TR A S RAWN AU SA TR —E 26, MHA SR PIHEE. 8 THENE
L, S 0 e o T 3 S A S R PR AT ¢ AT, R 5. MEBERFER BN, BHENRN foo=m T
ny —2=8 I}, 5 1% 1oy, =2. 31,760 5 RN ¢ (B3 /N T LB 84 i SR T ik Z B B E SR .
L 30 g it ¥ Ak 5 1 #E 0. 05 mol/L 9 TMAH i€ 7 0. 05 mL SZi, & & KR4 0. 005 mg(KOH)/g.

£5 5 GB/T7304 FEIMNBER
Table 5 Comparison of test results obtained by GB/T 7304 and this method (mg(KOH)/g,n=5)

GB/T 7304 This method Difference Tolerance

Sample . 5 t-value
Acid number S Acid number S value value
Refinedgasoline 0.243 0.018 0.237 0.015 0. 006 0. 029 0.63
Transformer oil 0.0120 0.012 0.0120 0.010 0 0. 001
In-use engine oil 0.162 0.018 0.162 0.020 0 0.019
Used engine oil 1. 48/n0o jump 0.29 1.16 0.018 0. 32 = =
Jiangsu crude oil 0. 358 0. 040 0.:351 0.015 0. 007 0.042 0.74
Duri crude oil 1. 06/no jump 0. 35 1+ 36 0.013 0. 30 = =
=350 C oil 0.335 0.013 0. 340 0.011 0. 005 0. 040 0.72
Wenchang crude oil 0. 559 0. 020 0.548 0.011 0. 009 0. 066 1.58

2.4 ELRHERENUE
it T B MR, 24 VAR 80 mL, BURE R GB/T 7304 Jy ik b #E 4 ¥ 1B ) b T (ELAR Bk 5 G 86tk )
S R HIAE 0.20~2.0 g, BURERMIE 2.0 g LA b 38 B A5 f 28 v AR i L6 FR AR R OB %, 28 A
W07 2 BRI 0B /N 5 T 0. 2 g DA FOE 4 ROFATYEAR 22 T AR 02, AR /K A BN A
V6] B B 1] /0 15 s, BEAIL 1 3% 53 V4 A0 5 R 9 10 0 9o 7 o R0 PR o o R o 2 500 AR 77 36 A AT Y TR
B, AW SRR A REK, g 6 v W, ATk BA B BT
R6 EHRMHBERETITUESR
Table 6 Precision of the results in practical samples (mg(KOH)/g,n=3)

Sample Acid number A‘\:jlrjege lejaelrj:ce TOJZ;E:CE ?;I? Comment
Conduction oil 0.214 0.217 0.216 0.216 0.003 0.013 0.71
Used engine oil 1,51 1.53 1,52 1.520 0.015 0.090 0. 66
hybriddiesel 0.138 0.130 0.134 0.134 0.008 0.008 3.0
Residual oil 0.514 0.509 0.505 0. 509 0.009 0.029 0. 89 hot dissolving
Gear oil 0.012 ©0.012 0.011 0.012 0 < LOD
Turbine oil 0.008 0.009 0.008 0.008 0. 001 < LOD
Mangos crude oil 0.623 0.643 0.632 0.633 0. 020 0. 040 1.6 hot dissolving
Seba crude oil 1.02 1.02 1.02 1.02 0 0.061 0 hot dissolving
SN BLERIES, g7 g on8 @Ol 0. 070 0. 002 0. 004 D

in the bohai

Note: the detection range of GB/T 7304 method is 0. 05~260 mgKOH/g,and tolerance value of end point of auto-titration is 6%.

3 it

A ekt E AR ME GB/T 7304 77 A T Btk , i 7 700 4 R AR AR LL 1+ 157 P9 £ i ik (90 ~120
C), 44 0.05 mol/L MDEA I 0. 5 %6 B 7K Oli B8 3 & 56 LA~ 20 mL £ it ik 7K 38 95 ) o s £ B 3 5 ) A
0..05 mol/L ) TMAH BEbR e W, 45 R B E ML F GB/T7304 Jrik. MUdt)a iJ7 i BA LR A (D
5 R R R TE R L A S R ) R 5 (2) T A A 8 A T R O R BR L A B K
A % o VA R D4 R 4 A 5 (3) bt T R A e A 2 B ) AR S L A DT S B v 0
C4) F7 R B A AR o T 2 V3 T, AL 5 s 2 o O 1 o SR 6 5 (5D 4R T T R 4 S T R R AL
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Determination of Acid Number jn Oils by Potential
Jump with Green Solvents

LU Ke-ping*1, ZHOU Jian-ping?
(1. SINOPEC Anging Company sAnqging 246002;
2.WanXiNan Product Quality Supervision and Testing Center sAnging 246001)

Quaternary ammonium hydroxide with higher basicity was used as titrant instead of potassium
hydroxide. The end point was determined completely with potential jump,avmdmg auxiliary estimation
with m-nitrophenol buffer solution and the drawbacks of toxic and short period validity, Through thijs

actual oj] samples with satisfying results,

Keywords: Green solvents; Acid number; Petroleum oils; Potentia] jump
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