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Figure S1. Melting profiles of self-nucleation (SN) experiments with various Ts.




Figure S2. DSC results of 1st heating scan for samples prepared in the presence of H2.



Figure S3. DSC results of 2nd heating scan for samples prepared in the presence of H2.
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Figure S4. Effects of H2 and rAl,Ti on crystallization behaviors, 1st heating scan.


Figure S5. Effects of H2 and rAl,Ti on crystallization behaviors, 2nd heating scan.




 



Figure S6. GPC profiles showing the effects of TEA dosage and C4 content on molecular weight distribution. (Blue lines) 20 % C4/(C2+C4); (red lines) 33 % C4/(C2+C4). TEA was the cocatalyst. rAl,Ti = (solid lines) 6, (dotted lines) 50. PH2 = 0.76bar. Area under curves was normalized.



Figure S7. Effects of the type and the dosage of alkylaluminum on molecular weight distribution. (Blue lines) TEA, (red lines) TIBA. rAl,Ti = (solid lines) 6; (dotted lines) 50. All samples were prepared with 20% C4/(C2+C4) and PH2 = 0.76bar. Area under curves was normalized.

Figure S8. The effects of H2 and alkylaluminum (TEA) on MWD. (Red) without H2, (blue) with H2. (Solid lines) rAl,Ti = 6, (dashed lines) rAl,Ti = 24. C4/(C2+C4) = 33%. Area under curves was normalized.


[bookmark: _GoBack]Figure S9. Correlation between Mn and rAl,Ti in the presence of H2. C4/(C2+C4): (open markers) 20%, (full markers) 33%. (Blue markers) TEA, (red markers) TIBA.
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Figure S10 Effects of rAl,Ti and H2 on CEF and TGIC profiles of the catalysts. CATBS: the catalyst employed in this study, CATAD: a comparative classic donor-free ZN system prepared through EtOH adduct procedure. CATBS: 1) without H2, rAl,Ti = 6; 2) without H2, rAl,Ti = 50; 3) with H2, rAl,Ti = 6. CATAD: 4) without H2; 5) with H2.




Figure S11. 13C NMR of n-pentane extracted fraction of a selected sample. [C4] = 23.43 mol%. When total carbon is set as 1000, integrals: BEEE (theo. 38.26, exp. 73.74), EBEB (theo. 19.97, exp. 34.00). Theoretical values are calculated according to 1st order Markovian statistics.



Table S1. MWD of TREF elution fractions of samples a, b and c.
	Te/℃
	Mn/kDa
	Mw/kDa
	Đ

	
	a
	b
	c
	a
	b
	c
	a
	b
	c

	RTSol

	35
	14.9
	0.9
	6.0
	705.6
	41.0
	73.3
	47.5
	45.2
	12.2

	CRYSLTe

	40
	20.6
	4.5
	9.1
	201.7
	18.0
	34.6
	9.8
	3.9
	3.8

	43
	23.1
	5.8
	11.1
	147.3
	26.7
	41.2
	6.4
	4.5
	3.7

	46
	34.9
	7.0
	14.4
	184.2
	35.8
	50.9
	5.3
	5.1
	3.5

	49
	48.0
	7.9
	16.1
	315.0
	43.7
	63.8
	6.6
	5.5
	4.0

	52
	51.6
	8.7
	18.3
	379.8
	60.4
	80.5
	7.4
	7.0
	4.4

	55
	63.6
	9.4
	21.0
	602.9
	70.1
	104.1
	9.5
	7.5
	5.0

	58
	90.0
	10.3
	23.7
	971.5
	83.9
	126.4
	10.8
	8.2
	5.3

	61
	96.7
	11.7
	24.5
	1110.2
	107.1
	130.8
	11.5
	9.2
	5.3

	64
	120.9
	13.6
	26.6
	1304.0
	121.9
	136.5
	10.8
	8.9
	5.1

	67
	117.8
	15.4
	28.2
	1318.7
	138.5
	141.2
	11.2
	9.0
	5.0

	70
	131.2
	18.1
	29.0
	1447.5
	162.4
	143.6
	11.0
	9.0
	5.0

	73
	147.5
	21.2
	31.0
	1667.8
	204.3
	148.1
	11.3
	9.7
	4.8

	76
	152.0
	24.4
	33.5
	1651.6
	227.8
	152.2
	10.9
	9.3
	4.5

	79
	146.3
	28.3
	34.5
	1823.9
	238.8
	152.9
	12.5
	8.4
	4.4

	82
	133.6
	32.2
	37.0
	1756.3
	272.5
	162.1
	13.1
	8.5
	4.4

	85
	167.3
	36.8
	40.6
	1841.9
	310.7
	168.3
	11.0
	8.4
	4.1

	CRYSHTe

	88
	129.8
	43.4
	43.8
	1759.9
	359.4
	165.6
	13.6
	8.3
	3.8

	91
	156.9
	59.6
	49.8
	1704.4
	440.4
	175.0
	10.9
	7.4
	3.5

	94
	150.9
	87.7
	62.1
	2019.2
	664.9
	198.1
	13.4
	7.6
	3.2

	97
	314.4
	248.1
	86.6
	3565.6
	1812.4
	245.2
	11.3
	7.3
	2.8



Figure S12. Visualization of data in Table S1. (Open markers) Mn; (full markers) Mw.



Figure S13. SSA DSC experiments with different duration of isothermal crystallization (tiso). Sample was prepared with rAl,Ti = 6 without H2. PC2= 4 bar, PC4= 2 bar.

Figure S14. The dependence of unsaturated chain ends on the butene content in the gas phase. PC2= 4 bar, PH2 = 0.76 bar.



Figure S15. Molar ratio of butene-derived ends over ethylene-derived ends depends on the dosage of TEA.

Table S2. Molar percentage of monomeric units and triads of C2/C4 copolymer.
	Cond1
	rAl,Ti
	B
	EEE
	EEB
+BEE
	BEB
	EBE
	BBE
+EBB
	BBB

	TEA
20 %
	3
	3.46
	91.04
	5.23
	0.26
	3.23
	0.24
	<0.01

	
	12
	4.56
	90.07
	5.08
	0.29
	4.16
	0.40
	<0.01

	
	50
	3.60
	91.03
	5.12
	0.25
	3.23
	0.35
	0.01

	
	
	
	
	
	
	
	
	

	TEA
33 %
	3
	6.25
	82.88
	10.24
	0.63
	5.71
	0.54
	<0.01

	
	6
	7.42
	80.62
	10.95
	1.01
	6.13
	0.96
	0.33

	
	12
	8.77
	79.11
	10.89
	1.23
	6.05
	1.59
	1.13

	
	24
	6.60
	83.06
	9.51
	0.83
	4.96
	1.08
	0.56

	
	50
	7.47
	80.26
	11.23
	1.04
	6.29
	1.18
	<0.01

	
	
	
	
	
	
	
	
	

	TEA
33 %
without H2
	6
	6.56
	82.30
	10.05
	1.10
	5.87
	0.70
	<0.01

	
	12
	7.16
	80.36
	11.25
	1.23
	6.19
	0.87
	0.11

	
	24
	7.39
	80.62
	10.89
	1.10
	5.98
	1.20
	0.22

	
	50
	7.71
	80.17
	10.93
	1.19
	5.96
	1.50
	0.26

	
	
	
	
	
	
	
	
	

	TIBA
20 %
	6
	3.56
	91.45
	4.78
	0.21
	3.30
	0.26
	<0.01

	
	12
	4.09
	90.52
	5.25
	0.14
	3.57
	0.52
	<0.01

	
	50
	3.11
	92.05
	4.66
	0.18
	2.84
	0.27
	<0.01

	
	
	
	
	
	
	
	
	

	TIBA
33 %
	12
	7.79
	80.68
	10.34
	1.19
	5.89
	1.27
	0.63

	
	50
	6.27
	83.33
	9.68
	0.71
	5.29
	0.85
	0.14


1 Polymerization conditions: cocatalyst and C4/(C2+C4). With H2 unless indicated otherwise.
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